18 April 2006 WO 03/035077 PCT/ GB02/ 04753 *166166* TI TLE OF THE | NVENTI ON
N- SUBSTI TUTED HYDROXYPYRI M DI NONE CARBOXAM DE | NHI BI TORS CHS8HIpvil 2RIEGRASE
5 FIELD OF THE | NVENTI ON The ‘E'resent invention is directed to N-substituted

5- hydr o 1, 6- di hydr 'ﬂ mm&ﬂwﬂﬂm car boxani des gnd. ceutically
accept aﬁ‘le saTg%s t her eof cf Hl ' and their use @gmﬁﬁi bitors of

the HV integrase enzyne. The coapdunds and phar maceutical |y acceptabl e
salts thereof of the present invention are 10 useful for preventing or
treating infection by W and for treating or delaying the onset of AlDS.
BACKGROUND OF THE | NVENTI ON A retrovirus desi gnated human i nmunodefi ci ency

Vi rijsd(HI V)T1ir$: E#T@ngﬁgl cal agent of the conpl ex disease that

i ncludes progressive destruction st i rmune
def 1 61 ency Ny ERIRUTED DR s VP ye RN B R AR Y AVED: IRIBHGES ser T pher a
nervous sysmEmv‘INTEGRASHs was previously known as LAV, HTLV-I111, or ARV.
A common feature of retrovirus replication is the insertion by

viral |l y-encoded integrase of proviral DNA into the 20 host cell genome, a
required stﬂEIDrOE—iTHg ﬁon in human T-1ynphoid and nonocytoid cells.
Integration is beliergg Itegbnbﬁwemh@écﬁféc@mmsmlaﬁ@s Rydrédyesoxcst eps

nbl f t I t I
ol oavagy of LodBvAE iR sCRret e B complex LA icBpetlt wSeEPGv T o
coval ent | aheir ngthetis,tané thegoss seidhiBitorObf ttheHW mitegrhsetehzynpr cltier al DNA at a
st agger ed %n%ﬁn&%ﬂﬁgﬁzﬁmﬁ&?n&?lﬁtac& a&@%al&'tﬁc?eof-ghﬁxefypéé&}t Mhvehih &4 the

process, repalr _synthesis o acconpl 1 shed by
cel | ul at0 ersspfblor Prayentwgr Heating dnfestion Ry HEY a P‘i?f\‘?ré"ﬁﬂwgofﬁ"éaW%@%nce of a pol
gene in ongsepgAmsading frame [Ratner, L. et al., Nature, 313,
277(1985)]. Am no acid sequence honol ogy provides evidence that the pol

sequence encodes reverse 30 transcriptase, integrase and an H 'V protease
[ Toh, H. etBéCKGRQ&B@PFMWNT@885) Power, MD. et al., Science, 231,

1567 (1986); Pearl, %ﬂétroﬂ?us@lemgna?é@thuﬁnﬁn 1m1§@rﬁ>de§c§énc§rllﬂﬁs7(ﬁl\/)ﬁ| | three

enzynes, have been shown tial for ication of HV. It is

noun & Har. B Aeoiagica gL e RO < o EeliRE arop R sreRoBs of 1 v

replicati onofaheinehinesyitane (ageirddsminung tefictenenptymdomep A )BSEd and similar -1
degeneration of the central and peripheral nervous system. This virus was

previously known as LAV, HTLV-III, or ARV. A common feature of retrovirus
replication is the insertion by virally-encoded integrase of proviral DNA into the

20  host cell genome, a required step in HIV replication in human T-lymphoid and
monocytoid cells. Integration is believed to be mediated by integrase in three
steps: assembly of a stable nucleoprotein complex with viral DNA sequences;
cleavage of two nucleotides from the 3’ termini of the linear proviral DNA;
covalent joining of the recessed 3’ OH termini of the proviral DNA at a staggered

25  cut made at the host target site. The fourth step in the process, repair synthesis of
the resultant gap, may be accomplished by cellular enzymes.

Nucleotide sequencing of HIV shows the presence of a pol gene in
one open reading frame [Ratner, L. et al., Nature, 313, 277(1985)]. Amino acid
sequence homology provides evidence that the pol sequence encodes reverse

30 transcriptase, integrase and an HIV protease [Toh, H. et al., EMBO J. 4, 1267 °
(1985); Power, M.D. et al., Science, 231, 1567 (1986); Pearl, L.H. et al., Nature,
329,351 (1987)]1. All three enzymes have been shown to be essential for the
replication of HIV.

It is known that some antiviral compounds which act as inhibitors

35  of HIV replication are effective agents in the treatment of AIDS and similar
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*@00002* 18 April 2006 WO 03/035077 PCT/ GB02/ 04753 di seases, i ncluding
reverse transcnptase inhibitors such as azi dot hym di ne (AZT)8 Apnidi 286@vi r enz
and protease inhbitors such as indinavir and nelfinavir. The conpounds of
this i nweohbsereare inhibitors of HV integrase and i nhpdiidgpnss@s H V
replication. The inhibition of integrase in vitro and H 'V replication in
cells is a5 direct result of inhibiting the strand transfer reaction

catal yzed by the reconbinant integrase in vitroin HYV infected cells. The
particul ar advantage of the present invention is highly specific
inhibition of HV integrase and H V replication. SUVWARY OF THE | NVENTI ON
10 The pr esdisdasdsninelutlingnevesse tiansedprask ihltibitay elchhay dridothpyidinei(dVipne

car boxam de - GRM al o 1 nal Bktion of HV

i nt egrase, %W§ER§§§@ent[§%£%§ﬁ%§ 8§§?§§%%H&ﬁhg?&Pﬁghﬁgégﬁﬁent of infection
by H'V and ¢gmpoyads qfitleis vyentism arg inbikitess 9f ,H}/\émﬂe@reayd inRibitas o5 HE¥t of Al DS
and/ or ARC, reBiiddfiBh. TBe inBiBTRAWAdfcgddse il aird aRhBIVIRpBEHtion @ ¢lls @GCcept abl e salts
or hydrates e i har ma i osition

. n ropriate 15 or. as eutical conp:
"o v et SO EoHERRBRBHEE MRt st el RN HERe rkEOMRREY ani vi ral s,
ant i - i nf ect imegsse imvitro onidDUin&cted sellsa Mthee ipaicilesadyantageand dherpaesentVor e

particul arl i O ' HeR ofBIV i FPHPPO of Formula O R4
20 wherein %lverygﬁégﬁlgﬁlﬁ%eﬁ%m\(@?g-ug196 al Igggl‘gjrdég\g? ch ifsépga:ph?ig%nal |y
substituted with one or nore substituents (e.g., optionally from1l to 6,

or 1 to 5 SUMMARYAF PHEINVENIIONor 1 or 2 substituents; or is optionally
O G601 kyl s - O ca- e el et R ERED A B Gl Ty L
-N(RaRb), catfexaypides- Beat koyppo(desb pe ungli -ty atopitiomog HAY kgFERERERe) , -2 18
April 2006 MO B3LQIPATLRCT GR02H0ALERen 2MEeiion yRINGRR e SRN(RaR)
-N(Ra) - (= revention, treatml\clzﬁ{\,l anéj delgy in tfll:\f): o%%et’o? kl]-)é\l Sﬁ% ﬁg,) eclztﬁg)algl( RaRb), 5

compounds or their pharmaceutically acceptable salts or hydrates (when appropriate),

15  or as pharmaceutical composition ingredients, whether or not in combination with
other HIV/AIDS antivirals, anti-infectives, immunomodulators, antibiotics or

vaccines. More particularly, the present invention can include a compound of Formula

(I):

20  wherein

Rlis
n K
(2) -C1-6 alkyl, which is optionally substituted with one or more
25 substituents (e.g., optionally from 1to 6,0r 1 to 5, 0r 1to 4, or 1 to 3,

or 1 or 2 substituents; or is optionally mono-substituted) each of which
is independently halogen, -OH, -CN, -O-C1.¢ alkyl, -O-Cj.6
haloalkyl, -C(=O)R2, -CO2R3, -SR3, -S(=0)R3, -N(R2RD),
-C(=0)-C-6 alkyl-N(RaRb), N(Ra)-C(=0)-Cq.¢ alkyl-N(RbRC),

22



10 15 20 25 30 (3) -Rk, (4) -C1_6 alkyl-Rk, wherein: (i) the alkyl is
optionally substituted with one or nore substituents(e.g., 18gtimd@804y from
1to6, or 1to5 or 1to4, or 1 to 3, or 1 or 2 substituents; or is

opt i onal ¥y ogpfgr;substituted) each of which is |ndepeWQ9ﬁé&Mmmﬁgogen -OH
-CN, -OCl-6 alkyl, -OC 1-6 hal oal kyl, -N(RaRb), -N(Ra)CO2Rb,

-N(Ra) C(=0) - CO 6 al kyl -N(RbRc), or N(Ra) C2-6 alkyl-OH wth the proviso
that the -OH is not attached to the carbon alpha to N(Ra); and (ii) the

al kyl is optionally nnno-substituted with -Rs, -C1-6 al kyl - Rs,
-N(Ra)-C(=0) -CO-6 alkyl-Rs, -N(Ra)-CO-6 alkyl-Rs, -0 C0-6 alkyl-Rs, or
-N(Ra) - (=0 - CO- 6 al kybyk® -Ns@Rb, RO N®RaRB), -MReh)-CdoyRb, i s optional Iy

substituted with one or e substltuents (e.g., optionally from1l to 5,
or 1to4, or 1to 3, or or, 2 substituents; or is optionally

mono- subst i t ut ed) each~ QJIL This mdependently hal ogen, -OH, -C 1.6

al kyl, -Cl1-6 alkyl - CRaRa- 6 hal oal kyl, -OCl-6 al kyl, -O Cl-6 hal oal kyl,

met hyI enedi oxy attached to R0 afli- ﬁ@}eﬁyt(ﬁ@tb@)mﬂ)n‘%) or aryl; (b) a 4- to
8- nenbered sat u(?gt edypet erocycflc ring containing froml to 4 heteroatons
€

i ndependently s cte ’fro?ggl and S; wherein the saturated heter ocycl iC
ring is optiondty stbsERIRSERGHR one or nmore substituents (e. g

optionaldy from1 tof, OEhejaIEypls5pt1&{all% sﬁB%tn‘ﬂJtedQ’hthlonte%r sore0l 1 or
substituents; or is optionally nono-su

i ndependent |y hal ogen, - CIUOUHPKS(F-8- O?fio“éh%ﬁi%@?‘l ¢ h“ﬁsio% ©pafk I;I kyl ,
_OCl-6 al kyl, -O Cl-6 hatahlokybr 2 substGis, or is (PORRAY M@o<PiOBS
al kyl - N(RaRb), - SO02Ra, 0X@achdf Which® indepefddtldhi¥bendlOH,-CRT -0-81 %8 April 2006

WO 03/ 035077 PCT/ GB02/ 04751%,15_(5_\(‘33)1 6 haloalkyl, -N(R2RD), -N(R&)COZRD,

10 -N(R2)C(=0)-Cp-6 alkyl-N(RPRC), or -N(R2)-C3.¢ alkyl-OH
with the proviso that the -OH is not attached to the carbon
alpha to N(R2); and

(ii))  the alkyl is optionally mono-substituted with -RS, -C1.6
alkyl-RS, -N(R2)-C(=0)-Co-6 alkyl-RS, -N(R2)-C(.¢ alkyl-RS,

15 -0-Cp-6 alkyl-RS, or -N(R2)-C(=0)-C-¢ alkyl-RS; wherein RS
is

(a) aryl which is optionally substituted with one or
more substituents (e.g., optionally from 1 to 5,or1to 4, or 1 to
3, or 1 or 2 substituents; or is optionally mono-substituted) each

20 of which is independently halogen, -OH, -C1.¢ alkyl, -C]-¢
alkyl-OR2, -Cj_¢ haloalkyl, -O-Cj.-¢ alkyl, -O-Cj -6 haloalkyl,
methylenedioxy attached to two adjacent carbon atoms, or aryl;

(b)  a4-to 8- membered saturated heterocyclic ring
containing from 1 to 4 heteroatoms independently selected

25 from N, O and S; wherein the saturated heterocyclic ring is
optionally substituted with one or more substituents (e.g.,
optionally from 1to 6,0r 1to 5,or 1 to4,0or1to3,or1 or2
substituents; or is optionally mono-substituted) each of which
is independently halogen, -C1-¢ alkyl, -C1-6 alkyl-OR2, -C].¢

30 haloalkyl, -O-C1-¢ alkyl, -O-C1.¢ haloalkyl, -C(=O)Ra,
-CO2R2, -C(=0)-Cp-6 alkyl-N(RaRD), -SO2R2, oxo, aryl, or
-C1-¢ alkyl-aryl; or
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10 (6) (7) (8 (9 (10) 15 (11) (12) (13) (14) (15 20 (16) (17
(c) a 5- to 7-nenbered heteroaromatic ring containing froml8 Apgil 2006
het er oat ons i ndependently selected fromN, 0 and S; wherein the

het er oarggRshixes7l N is optionally substituted with O%TQ{BO 16N
substituents (e.g., optionally 1 to 5, or 1 to 4, or to 3, or 1 or 2
substituents; or is optionally nono-substituted) each of which is

i ndependent!ly hal ogen, -Cl1-6 alkyl, -C 1-6 al kyl-ORa, -G -6 hal oal kyl,
-0-C1 -6 alkyl, -0-C1-6 haloal kyl, oxo, or aryl; -CO6 alkyl-OCO6

al kyl -Rk, -CO6 alkyl-S(On-C0-6 al kyl-Rk, -0-Cl-6 alkyl-ORk, -0-Cl-6

al kyl -O-Cl1-6 al kyl -Rk, -0-d -(@) al layd- taS{-Qemibbred hétedofromlaiytindN( Ra) - Rk, - CO-

| kyl - N(Ra) - C1-6 al kyl - -C0-6
al kyl - CE og Rk, - CD-B al kéqmaez%fﬂwdﬁif 4 ‘1”}%%1*&&%!“%% cgied
al kyl - N(Ra) O(=0) - 0- 6 al kgrpmrlekOmd@me@m;whmmmemoynmsm@aw kyl -
- C0- 6 al kyl - N(Ra) C(=0) C( =@oftutefithDne &%@eah%ﬁtueml(&g épﬁomltyuqaal l'y

substituted with one or ngre su stltu rom1t06

or 1t0% or1to 4 Gt 3 Vs ST o3 el s ooty 5

optional |l y nono-substi tut axiro-edstituetl) esh ofiwhish isnodepenidatiytHajogex, 1) haI ogen,

(2) -OH  (3) -CON, (4) -0:§ls 8l k¥l g alkyl-ORa, -C1 g haloalkyl, -0-C1.¢ alkyl,
-0-C1-6 haloalkyl, oxo, or aryl;

(5)  -Co-6 alkyl-O-Co.g alkyl-RK,

10 6)  -Co.-6 alkyl-S(O)n-Co-6 alkyl-RK,
(7)  -O-Ci.6 alkyl-ORK,
(8)  -0-C1-6 alkyl-O-Cj.6 alkyl-R,
(9)  -O-C1-6alkyl-S(O)nRK,
(10)  -Co-6 alkyl-N(Ra)-RK,

15 (11)  -Co.6 alkyl-N(Ra)-C1_¢ alkyl-RK,
(12) -Co-6 alkyl-N(Ra)-C1.¢ alkyl-ORK,
(13)  -Co-6 alkyl-C(=0)-RK,
(14)  -Co-6 alkyl-C(=O)N(Ra)-Co-6 alkyl-RK,
(15)  -Co-6 alkyl-N(R2)C(=0)-Co-6 alkyl-RK,

20 (16) -Cp-6 alkyl-N(R)C(=0)-0-Co.6 alkyl-RK, or
(17)  -Cop-6 alkyl-N(Ra)C(=0)C(=O)Rk;

R2 is -C1.¢ alkyl which is optionally substituted with one or more substituents (e.g.,
optionally from 1 to 6, or 1 to 5, or 1 to 4, or 1 to 3, or 1 or 2 substituents; or is
25  optionally mono-substituted) each of which is independently
(1)  halogen,

(2) -OH,
(3) -CN,
4) -O-C1-akyl,
30 (5)  -O-C1.6 haloalkyl,
(6) -C(=O)R3,
(7)  -CO2R3,
(8)  -SRa,
(9)  -S(=O)Ra,
35 (10) -N(R@Rb),

6
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30 (5) -OC1l-6 haloalkyl, (6) -C(=ORa, (7) -CQ2Ra, (8) -SRa, 9)

-S(=O Ra, 35 (10) -N(RaRb), 4 18 April 2006 WO 03/035077 PCTB@@Q 0453
(11) -C(=O N(RaRb), (12) -N(Ra)-C(=0-C1-6 al kyl -N(RbRc), (13) - SO2Ra,
(14) -NGRebs638h. S5 (15) -SA2N(RaRp), (16) -N(Ra)- Clip 4§317) -C3-8
cycloal kyl', (18) aryl, wherein the aryl is optionally su stituted with one
or nore substituents (e.g., optionally from1 to 5, or 1 to 4, or 1 to 3,
or 1 or 10 2 substituents; or is optionally nono-substituted) each of

whi ch is independently hal ogen, -Cl-6 al kyl, -Cl-6 hal oal kyl, -OCl-6

al kyl, -OCl1-6 hal oal kyl, -CO0-6 al kyl-N(RaRb), or -Cl-6 alkyl substituted
with a 5- or 6-qg er do rBy,ed heterocyclic ring containing from1l to 4

het er oat ons |nd 15 Oand S; wherein the
sat ur at ed heter C|IC rYCg )?logglkgl ﬁbﬂ gubstltuted with fromlto 3

substituents eaéﬁ of -SM2R&h i s mdependently -C1-6 alkyl, oxo, or a 5- or
6- menber ed hete(pgro la}SdZRIBg containing from1l to 4 het er oat ors

i ndependent | y Sﬁoﬁ I% 0 and S; 20 25 or (19) a 5- to 8-nenbered
nonocycl”i ¢ het erocycl )rs saturated or unsaturated and contains from
1 to 4 heteroat ¢ |r}¢tgp)eaqar)£d)y selected fromN, 0 and S; wherein the
het erocycle is i onal tituted with one or nore substituents (e.g.,
optionally from?ii]t)tort%éé'{ydo%%&’is 5, or 1to 4, or 1 to 3, or 1 or 2
substituents; oK18)s arghwhomml the/aryios optiamply subgtiteidy withohe ofmethi ch i s

i ndependently -Cl-6 alsﬁ%'htuent@(eg- Sridhdid fronPX R 5,RPERYA, or Plo NRRALRY!; R3 s
-Hor -C1-6 al kyl; 30
10 2 substituents; or is optionally mono-substituted) each of which is

independently halogen, -C1-¢ alkyl, -C1-6 haloalkyl, -O-C1.6

alkyl, -O-C1-6 haloalkyl, -Cg-6 alkyl-N(R2Rb), or -C1 .6 alkyl

substituted with a 5- or 6-membered saturated heterocyclic ring

containing from 1 to 4 heteroatoms independently selected from N,
15 OandS;

wherein the saturated heterocyclic ring is optionally substituted

with from 1 to 3 substituents each of which is independently -Cj.¢

alkyl, oxo, or a 5- or 6-membered heteroaromatic ring containing

from 1 to 4 heteroatoms independently selected from N, O and S;
20 or

(19)  a5-to 8-membered monocyclic heterocycle which is saturated

or unsaturated and contains from 1 to 4 heteroatoms independently

selected from N, O and S; wherein the heterocycle is optionally

substituted with one or more substituents (e.g., optionally from 1 to

25 6,or1to5,orltod,orlto3,orl or 2 substituents; or is
optionally mono-substituted) each of which is independently -C1.6

alkyl, -O-C1-6 alkyl, oxo, phenyl, or naphthyl;

R3 is -H or -C1.¢ alkyl;
30
R4 is
(1 H
(2) C1-6 alkyl which is optionally substituted with one or more
substituents (e.g., optionally from 1 to 6,or 1 to 5,0or 1to 4, or 1 to 3,

-5-



R4 is (1) H (2) C1-6 alkyl which is optionally substituted with one or
more substituents (e.g., optionally from1l to 6, or 1 to 518d%pri 2006 4, or
1to 3, -5 18 April 2006 WO 03/035077 PCT/ GB02/04753 5 (3) 10 15 20 (4) 25
(5) 30 r 2 substituents; or is optionally np TRH% ted) each
of whi cﬁéoﬁgm%(r)\ ependent |y hal ogen, -OH, O Cl-6 al kyl, He 0 _?[/B'gg“ﬁal oal kyl ,
-N02, -N(RaRb), -C(=0)Ra, -C02Ra, -SRa, -S(=0 Ra, -SOZRa, or -N(Ra)CO2Rb,
C 1-6 alkyl which is optionally substituted with one or nore- substituents
(e.g., optionally froml1 to 6, or 1 to 5, or 1 to 4, or 1 to 3, or 1 or 2
substituents; or is optionally nono-substituted) each of which is

i ndependent |y hal ogerr 1 ofblsubBfituédtéior f optibpdily nﬂﬁhﬁ swmlﬁifed)éach%@%icht uted with

1 or 2 substituents ?ﬁﬁgepgﬁdem#ﬁzﬁo 5 |d}§l%pﬁ2 X yo_ Q‘ugﬁalﬁy icycl oal kyl,
Q)i%

(ii) aryl, (iii) a fuse CQ) afboc Si St benzene ring
fused to a C5-7 cycl ofPRyNR %/R )Cé—@lRao @B rities o= 80284, Met er ocyclic
ring containing fronN@Rﬂ)@oﬁRlb]et eroatoms i ndependently selected fromN, 0
and S, ( ) a 5- r.e et er.oar contalnlng from1l to 4
het eroatoms |nde®rend it E’éé’Y ?&1%81’99“8 Stﬁﬁegwghgne%rr Wi) a 9- or

10- menber ed fused bi @mhtlﬁntbeigrmysﬁél@frmntcaﬁ ok Mg 5,f0pMtdl4,top 140 Blet er oat ons

I ndependent | y seI eCto?TI fﬁ%s”uelg %Pg 1or¥xnl§rnfn8 s%sttlLu?eadﬁaicg%?gg}c the rings

is aromatic, - | K 1[0
cycl oal kyl opt i onal I g@é‘ﬂ@’f‘ o%nt*ﬁ) - 14alkyl and whith is
substituted w1th lor2 substltuents each of which is independently:
10 ) C3.g cycloalkyl,
) aryl,

(iii)  a fused bicyclic carbocycle consisting of a benzene ring
fused to a C5.7 cycloalkyl,
(iv)  a5- or 6-membered saturated heterocyclic ring
15 containing from 1 to 4 heteroatoms independently
selected from N, O and S,
W) a 5- or 6-membered heteroaromatic ring containing
from 1 to 4 heteroatoms independently selected from N,
Oand S, or
20 (vi)  a9-or 10-membered fused bicyclic heterocycle
containing from 1 to 4 heteroatoms independently
selected from N, O and S, wherein at least one of the
rings is aromatic,
(4)  C2.5 alkynyl optionally substituted with aryl,
25 (5)  Ca3.g cycloalkyl optionally substituted with aryl,
6 aryl,
¥)) a fused bicyclic carbocycle consisting of a benzene ring fused to a
Cs5.7 cycloalkyl,
(8)  a5-or 6-membered saturated heterocyclic ring containing from 1 to 4
30 heteroatoms independently selected from N, O and S,
® a 5- or 6-membered heteroaromatic ring containing from 1 to 4
heteroatoms independently selected from N, O and S, or
(10)  a9- or 10-membered fused bicyclic heterocycle containing from 1 to 4
heteroatoms independently selected from N, O and S, wherein at least
35 ~one of the rings is aromatic;
-6 -



(6) aryl, (7) a fused bicyclic carbocycle consisting of a benzene ring
fused to a C5-7 cycloalkyl, (8) a 5- or 6-nenbered saturat é8 Apstl@00yclic
ring containing from1l to 4 heteroatons independently selected fromN, 0
and S, (W ofo3ag770r 6-nenbered heteroaromatic ring cont@mégpiisgm 1 to 4
het eroatons independently selected fromN, 0 and S, or (10) a 9- or

10- menbered fused bicyclic heterocycle containing fromlto 4 heteroatons
i ndependently selected fromN, 0 and S, wherein at |east one of the rings
is aromatic; -6 18 April 2006 WO 03/035077 PCT/ GB02/ 04753 wherein 5 10 15
20 25 30 35 each aryl in (3)(ii) or the aryl in (4), (5) or (6) or each
fused carbocyclwhdrein(3)(iii) or the fused carbocycle in (7) is optionally

substituted with one or mas& agrgpi%t(g (Hf&ﬁﬁle(agylg}n 4)0@ o?{b?}'orafa{l{ fikd to 5,

or 1to 4, or 1to 3, or y nono-

substituted) each of qnfhoewlq@ (?’Méﬁ@h@@ﬁﬁclwmy@g@rﬂ)wmwmﬂl 6 al kyl,
-Cl-6 al kyl-ORa, -Cl- sﬁbﬁi&it@dﬂvkh’ bre orhdrd sitbstubint (e iﬁ@p@éﬂa@ly%hﬂﬁiokﬁ’ |, -CN

(L6 alfyl - Ch2Ra, - OBk O g I G R Skt

- S2N( RaRb) , - N(Ra) C(Siab;)tmﬁed) eacm( Rbldepmen@lyéml@gm e oaaoyl. aryl
oToront 65 el e oar G SHOM M bob L0 O BB ©

i ndependently sel ect’ fﬁ% &%{%&2 g gaﬁgﬂtdr\f(gg% ) éﬁ éiﬁg gh y fused with a
benzene ring, and i sSCEEIRENAIA2R2s st alkylt @R, tOCOZRA, 6$R4?'E)‘3(603;Rﬂ)stl tuents

(e.g.. ptlonally fr tglfaS@ RY RaRb) IN{RQ bl or
substit&gnts or SOpke, ( ) 5 36 (t § e(g(c%f WhICh is

i ndependent |y -C 16" %&B% bEE1E Al ﬁﬁ%ﬁoﬁ%dfm%léﬁltkylraw 0-Cl-6

hal oal kyl , oxo, or --O02Raor -€aulisatheralicesn heties 6-CorGhhembersty in (3) (iv) or

the sat urat ed o - .
heteroaromatic ring containing from 1 to 4 heteroatoms independently

selected from N, O and S, and het is optionally fused with a benzene
15 ring, and is optionally substituted with one or more substituents (e.g..

optionally from 1 to 5, or 1 to 4, or 1 to 3, or 1 or 2 substituents; or is
optionally mono-substituted) each of which is independently -C1-¢

alkyl, -Cj -6 haloalkyl, -O-Cj-g alkyl, -O-C1-g haloalkyl, oxo, or
-CO2R3;

20 each saturated heterocyclic ring in (3)(iv) or the saturated
heterocyclic ring in (8) is optionally substituted with one or more
substituents (e.g., optionally from 1to 6, 0or 1 to 5, or 1to 4, or 1 to 3,
or 1 or 2 substituents; or is optionally mono-substituted) each of which
is independently halogen, -C1.6 alkyl, -C1-6 haloalkyl, -O-C1.6 alkyl,

25 -0-C] -6 haloalkyl, oxo, aryl, or a 5- or 6-membered heteroaromatic
ring containing from 1 to 4 heteroatoms independently selected from
N,Oand §; and

each heteroaromatic ring in (3)(v) or the heteroaromatic ring in

(9) or each fused bicyclic heterocycle in (3)(vi) or the fused bicyclic

30 heterocycle in (10) is optionally substituted with one or more
substituents (e.g., optionally from 1 to 6,or 1 to 5,or 1to 4, 0or 1 to 3,
or 1 or 2 substituents; or is optionally mono-substituted) each of which
is independently halogen, -C1.¢ alkyl, -C1-¢ haloalkyl, -O-C1-g alkyl,
-0-Cj-6 haloalkyl, oxo, aryl, or -Cj-¢ alkyl-aryl;

35
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heterocyclic ring in (8) is optionally substituted with one or nore
substituents (e.g., optionally from1 to 6, or 1 to 5 or 118&psil28061 to
3, or 1 or 2 substituents; or is optionally nono-substituted) each of

which igolfgapendent |y hal ogen, -C1-6 alkyl, -Cl-6 hal-Qrlgt¥hsrss O C1-6
al kyl , %%1 6 hal oal kyl, oxo, aryl, or a 5- or 6-nenbere eteroaromati c

ring containing froml to 4 heteroatons independently selected from N, O
and S; and each heteroaromatic ring in (3)(v) or the heteroaromatic ring in
(9) or each fused bicyclic heterocycle in (3)(vi) or the fused bicyclic
heterocycle in (10) is optionally substituted with one or nore

substi t uent & {@mrivelPRS bR {oﬁetflérc%ﬂh]thé R t@ whf?:ﬁ bothldPe Rtack¥d fdrmt #C%7 OF 1 tO

3, or 1 or 2 substituents; or 1s optionally nmono-substituted) each of
which s i#deystoalizhwhiph isipsoraily substitugedatithyne or meresubsiitesalskg s, - O Cl-6
S\L)k0|3/ 03507?‘1'0%1 d?ﬁ"l kb, ,orQ¥@58cI'ilr1X$4 @21 to [glorﬁ blkibstiieds; or {s 18 Ap: Ihl . ﬁooﬁl
ether wi e
to which bo Iﬁ C%&% Q‘éz@&g@r % aCE 1's§1§1a efllf%%ﬂgl %/'I%%\Aﬁ?%h&;aé optionally
substitufed with one or nore substituents (e.g., optionally from1l to 6,

or 1 to 5 @khRal@b e AdRd fshddpen@éntll -Alor CHYARKYIt uents; or is optionally
nono- substituted) each of which is independently -Cl-6 al kyl or oxo; 5 each

Ra, Rb, Rc, and Rd is independently -H or -Cl-6 alkyl; Rk is carbocycle or

het er ocycl erk vshﬁrwbwd memrcW@ YleirOthe bﬁbwy@le)bﬁh&em@ycrem bsidahlly
substltuted 1to 7, or

nts
T 0o 6. or  philed VEn e B SR AehY B gty roBPl LR LI 6 68T, 5. o i s
opti ona[lﬂ)y todhor btegkoi 1 tt by 1 2 ubstghenthiot is optioniaiy epaardebstitujed) @_achhal ogen,
(2) -OH  (HwhilNs iddep érﬁl&nt 1-6 al kyl, which is optionally substituted with
one or nore SUbitltgl e.g., optlonally fromlto6, or 1to5 or 1to
4, or 1 to 3, Oﬁe%ubstl tuents; or is optionally nono-substituted)
each of whi ch i 92) nde@HmdentIy hal ogen, -OH, -CN, -O-Cl-6 alkyl, -OCl-6

hal oal kyl , - %gg -SRa, -S(=O)Ra, 20 - N(RaRb)

-C(=0) - (CH2) 0- 2 Rb -SOZRa - N( Ra) SC2Rb,
- SO2N( R gg N( Rag ’%5“%%‘%5’ t qgigugstﬁﬂl@%ﬁ%ﬁm ¥ optional ly
substi t ut ed WIth one or npiEtitusMPEtd. topabiafly fienoL to (OBE 1 @b Vid4,em 1 to 6,

or 1to5, or 1to4, or 1 to 3, or 1 or 2 substituents; or is optionally mono-substituted)

each of which is independently halogen, -OH, -CN, -O-C1-6
alkyl, -O-C1-g haloalkyl, -C(=0)R4a, -CO2R3, -SR3, -S(=0)R4,

20 ' -N(RaRD), -C(=0)-(CH2)0-2N(R2RD),
N(R2)-C(=0)-(CH?2)p-2N(RbRC), -SO2R2, -N(R2)SO2RDb,
-SO2N(R2Rb), or -N(R2)-C(Rb)=0,

(5) -O-C1-6 alkyl, which is optionally substituted with one or more

substituents (e.g., optionally from 1 to 6, or 1 to 5, or 1 to 4, or

25 1to 3, or 1 or 2 substituents; or is optionally mono-substituted)
each of which is independently halogen, -OH, -CN, -O-C1_¢
alkyl, -O-C]-¢ haloalkyl, -C(=O)R3, -CO2R2, -SR2, -S(=0)R3,
-N(R2Rb), -C(=0)-(CH2)0-2N(R2RY),
N(R2)-C(=0)-(CH2)0-2N(RRC), -SO2R2, -N(R2)SO2Rb,

30 -SO2N(R2RD), or -N(R2)-C(RD)=0,
(6) -NOg,
(7 0x0,
()  -C(=O)Ra,
9)  -CO2Ra,




25 1 to 3, or 1 or 2 substituents; or is optionally nono-substitut e&) each
of which is independently hal ogen, -OH, -CN, -0-Cl-6 al kyl 18 ApriC20
hal oal kyl , -C(=O)Ra, -CQ02Ra, -SRa, -S(=0O Ra, -N(RaRb),

- C(=0) - “(BaRb), N(Ra)- (=0 - (CH2) 0- 2N( RoRS) , - _ SOPRb, 30
-g(OZN%Rg‘%{)%%/&Séﬁ?N(??a)-CERbg =8§ (é)ENOZ? (7)éxo,C%8)-§?§m?b‘%§$2m2Ra, 8

18 April 2006 WO 03/035077 PCT/ GB02/04753 (10) -SRa, (11) -S(=O Ra, (12)
-N(RaRb), (13) -C(=O N(RaRb), 5 (14) -C(=0-Cl1-6 al kyl-N(RaRb), (15)
-N(Ra) C(=O Rb, (16) -S02Ra, (17) -SO2N(RaRb), (18) -N(Ra)S®2Rb, 10 (19)
-Rm (20) -C 1-6 alkyl-Rm wherein the alkyl is optionally substituted with
one or nore sub%@)tuegﬁ,rs’ (e.g., optionally from1 to 6, or 1 to 5 or 1lto
4, or 1 to 3, or_ 1 or_ 2 substituents; or is optionally nono- substituted)
each of which i S1DndepEPaB%t 1y hal ogen, -OH, -CN, 15 -Cl-6 hal oal kyl ,

-0 Cl-6 al kyl, «(@Cl-B@Ee®byal kyl, -C(=O)Ra, -C02Ra, -SRa, -S(=0 Ra,

- N( RaRb) , -N(Ra)( R@cgﬁgﬁﬁﬁﬁy -N( Ra) SO2Rb, - SO2N( RaRb), or
-N(Ra)-%gb):o, &:ZL) -C0-6 al kyl - N(Ra) - C0-6 al kyl-Rm  (22) -C0-6

al kyl - O-0- 6 al K- R ER)-Goasl ch%&éR bkyl -S-C0-6 al kyl-Rm (24) -C0-6

al kyl - (=0 - Q- 19 kyNa@y=d)gb) - (=0 -0 CO-6 al kyl -Rm (26) .
-C(:O)N(Ra)-COt‘ugbl kybo 82) -N(Ra) C(=O) -Rm 25 (28) -N(Ra)C(=0-Cl-6
al kyl -Rm wherei'nhthe a é{l‘?gbs optionally substituted with one or nore
substituents (e.@?), -2l by from1lto 6, or 1to5 or 1to 4, or i to

3, or 1 (18) -N(R2)SORb,
10 (19) -Rm,
(20) -Ci-6 alkyl-Rm, wherein the alkyl is optionally substituted with
one or more substituents (e.g., optionally from 1 to 6, or 1 to 5,
or 1to4,or1to3,orl or2 substituents; or is optionally mono-
substituted) each of which is independently halogen, -OH, -CN,
15 -C1-6 haloalkyl, -O-Cj_6 alkyl, -O-C1-6 haloalkyl, -C(=O)Ra,
-CO2R3, -SR4, -S(=0)R4, -N(RaRb), -N(Ra)CO2Rb, -SO2R3,
-N(R2)SO2Rb, -SO2N(RaRDb), or -N(Ra)-C(Rb)=0,
(21)  -Co-6 alkyl-N(Ra)-Co-6 alkyl-Rm,
22) -Cp-6 alkyl-O-Cg-g alkyl-Rm,
20 (23) -Cp-6 alkyl-S-Cg-6 alkyl-Rm,
(24) -Cp-6 alkyl-C(=0)-Cp-6 alkyl-Rm,
(25) -C(=0)-0-Cq-6 alkyl-Rm,
(26) -C(=O)N(R2)-Co-6 alkyl-Rm,
@7) NRHC(EO)-RM,
25 (28) -N(R2)C(=0)-Cj.p alkyl-Rm, wherein the alkyl is optionally
substituted with one or more substituents (e.g.,
optionally from 1 to 6,or 1to 5,or 1 to4,or1t0 3, or 1
or 2 substituents; or is optionally mono-substituted)
each of which is independently halogen, -OH, -CN,
30 -C1-6 haloalkyl, -O-Cj-g alkyl, -O-Cj -6 haloalkyl,
-C(=O)R2, -CO2R2, -SR3, -S(=0)R2, -N(R2RD),
-N(R2)CO2Rb, -SO2R&, -N(R2)SO2RD, -SO7N(RaRb),
or -N(R&)-C(Rb)=0,
(29) -N(R2)-C(=0)-N(RD)-Cq.¢ alkyl-Rm,

-9-




or 2 substituents; or is optionally nono-substituted) each of which is

i ndependent |y hal ogen, -OH, -CN, 30 -C1-6 hal oal kyl, -O Cl-88aiptyR006 O Cl1-6
hal oal kyl, -C(=0ORa, -C02Ra, -SRa, -S(=O Ra, -N(RaRb), -N(Ra)COQ2Rb,

- SO2Ra, Rb, -S2N(RaRb), or -N(Ra)-C(Rb)=0

-N(Ra)-C‘?élgf?%\l Rb)-CO 6 alkyl-Rm 9 18 April 2006 WO Jsikinayagss

PCT/ GB02/ 04753 (30) -N(Ra)-C(=O -0 CO 6 al kyl-Rm (31)

-N(Ra) - C(=O -N(Rb) - S2-CO- 6 al kyl-Rm (32) -C(=0-C(=0 -N(RaRb), (33)
-C(=0)-C1-6 al kyl-SQ2Ra, or 5 (34) -C(=0-C(=O Rm carbocycle in RK is (i)
a C3 to C8 nmonocyclic, saturated or unsaturated ring, (ii) a C7 to C 12

bi cyclic ring systemnaia)-ciddrod < tEmC 16 tricyclic ring system
wherei n each r%(n in ?)6( ))_zﬁol gi%}é I ndependent of or fused to the other

| or
ring or rings akéleacBHHEPNERRYSO2CH-62EH-RP: unsat ur at ed; het erocycl e in
Rk is (i) a 4- t9)8- newosigdo)-Natapbat ed or unsaturated nonocyclic ring,
(i) a 7- to 12-penbered.bic J1C g.system or (iii) an 11 to

16- menber ed triéé@ligé&ﬁ)nd'é@é*lgsncjyﬁv%h%fei n each ring in (ii) or (iii) is

i ndependent of @B4)f use@G)«E@RMt her 15 ring or rings and each ring is
saturated or unsaturated; the nonocyclic ring, bicyclic ring system or

tricyclic ring syst contajns froml to 6 heteroatons selected, from N, O
and S and aFaB%i’F&%“c’é‘ ISZ‘ng'JéﬁOgSé‘??é‘?Cy& o SaifEfedon unsair ?‘Fgml‘?r 8%r of the

ni t rogen and Ggglblaycliduédgesystampordiii) @ Qaptie Cn@tricyclizaingsysi¢m echercmehchny one or
nore of the. nitrogen heteroato is optipnally. quat.erni zed, 20.each Rmis
" dependenci sl PPt of fusdPle Y Gherind AT it 081
het er ocl| esawimitechori unsagariagdat ed or unsaturated and contains from1l to 4

het eroat ons i ndependently selected fromN, 0 and S; or a 9- to 10-nenbered
bi cyclic heterocycle ,whjch is satﬂg}rat ed or ¢msaturat§d and contains froml

to 4 heter oS ClierVéjB}S rit-1tQ 8-supmbered satigated o pnfgturgted RPneeyCligfiieei n any one
or nore of gihe 7niot I2ogembersitbisyslié ting systere ooéi)and 1itn 16-membetetrivgsl! e or
0 276115 DB SRKE Sk SR A ) SRy 0B e e of (e
or the Yyl ringdritingsiandeariniingis spwiatsd oF msatpased thewmangeyelie Ang. Gl nor e
subst i t uent gnd s, oiAREYAP Bhg ¥ystelPdBnihidsFroen 1 &6 HetdrOatdms Yecikdf@m3, or 1 30
or 2 substit u8nt$' o%a LS OQt EO al Ia¥ noNo; SHQS‘%' t ut eed eoacct)}\kﬁf which is
i ndependent NyO AR 5 gacha balgace gT carhom atoms: pnd wherern apyone; 4r ORgOR G 1 o c1- 4
al kyl, - C ditr6geinaind ahlfur heterodto@s isGoptibhally, be-ogidized antl ahpeneloy Imore df(tRaRb) , aryl ,
or -Cl-6 nitrogen heteroatoms is optionally quaternized;
20 '
each RM js independently C3.8 cycloalkyl; aryl; a 5- to 8-membered monocyclic
heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms
independently selected from N, O and S; or a 9- to 10-membered bicyclic heterocycle
which is saturated or unsaturated and contains from 1 to 4 heteroatoms independently
25  selected from N, O and S; wherein any one or more of the nitrogen and sulfur
heteroatoms in the heterocycle or bicyclic heterocycle is optionally oxidized and any
one or more of the nitrogen heteroatoms is optionally quaternized; and wherein
the cycloalkyl or the aryl defined in RM is optionally substituted with
one or more substituents {e.g., optionally from 1 to 5,or 1 to 4, or 1 to 3, or 1
30 or 2 substituents; or is optionally mono-substituted) each of which is
independently halogen, -C1-¢ alkyl optionally substituted with -O-C1.4 alkyl,
-C1-6 haloalkyl, -O-C].6 alkyl, -O-C1-6 haloalkyl, -N(R2Rb), aryl, or -C1.6

alkyl-aryl; and
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al kyl -aryl; and -10 18 April 2006 WD 03/ 035077 PCT/ GB02/ 04753 the
nmonocyclic or bicyclic heterocycle defined in Rmis optionallByAprd2b86i t ut ed
with one or nore substituents (e.g., optionally froml to 6, or 1 to 5, or
1 to 4,wonsdssbo 3, or 1 or 2 substituents; or is opti eaaldey204753

nono- substituted) each of which is independently hal ogen, -Cl-6 al kyl, -C
1-6 hal oal kyl, -OCl-6 alkyl, -OCl-6 hal oal kyl, oxo, aryl, -Cl-6

al kyl -aryl, -C(=0-aryl, -C02-aryl, -C02-Cl-6 alkyl-aryl, a 5- or

6- menbered saturated heterocyclic ring containing from1l to 4 heteroatons
i ndependently selected fromN, 0 and S, or a 5- or 6-nenbered

het eroaromati c ring tb@mbaiclytlng)rfor@allc]hert@oélycl&&i‘eﬁﬁ@ah(ersls dptigemendent |y

sel ect ed from I\A’ubglt &]wﬁh ofi! Qu&tlku%nfsgggp rl%e?lg f%(%rg? %Bt ¢gqer equal to

zero, 1 or 2; a nace u% acce H& present
i nvention can a‘i §61i“h‘é:IQ§dé0 ?.)-h?érl@ﬁ@éubﬁtwntsc@rrﬁ)QBthﬂﬁbh@OH@Waﬁumhg a

conpound of t heeapl eB\ehlt:h isrivdeptridentlpindogerf Jn dsalkfl, mle@moangn S0ed)_¢6

phar maceut i cal rese rther ncl ude

nmet hods of treagtl n } %Qﬁ)a]kﬁgx a@? gi@a@%ﬁg}" oéhl“}rs}l 0962\?{% met hods
of preventing ACES; l—ﬁéil%lbélﬁ’l 8- w%wmbpwgsathﬂ’awﬁmwcwcmng and met hods of

treating infect e present
i nvention, therdgﬁf&g@ﬂg{%&lé@@ﬁ%&%@%&ﬁ% Q?d%gﬁy ge%ﬁtcteﬁ?%%ﬁj $/ \ NR RINN, R4

wherein R is (PR R beged peigrogragsAtic ripgicenaipigs diom bH’a‘HI‘%Pef@%iB@ﬁl t ut ed

Wi th one or noriedepsideatly tdleerddSrodaNNOGhd 8hah i s i ndependently hal ogen, -OH,
-CN, -0OCl-6 alkyl, -OCl-6 haloalkyl, -C(=O Ra, -CQ2Ra, -SRa, -11 18
April 2006 -S(=0O Ra, -N(RaRb), -C(=0) - CoO 6 al kyl -N(RaRb), N(Ra)-C(=0)-CO 6
al kyl - N( Rm@l)nl&lsmdemlwem)esmalws@@m RaRb), NRb NAN Rd a |
-N(Ra)-C(=O Rb, R Rc or -N(Ra)C(=0) C(=0) N(RaRb),

or a pharmaceutically acceptable salt thereof.

The present invention can also include pharmaceutical compositions
containing a compound of the present invention and methods of preparing such
pharmaceutical compositions. The present invention further may include methods of
treating AIDS, methods of delaying the onset of AIDS, methods of preventing AIDS,

methods of preventing infection by HIV, and methods of treating infection by HIV.
Accordingly, in a first aspect of the present invention, there is

provided a compound of Formula (I):

2 0 OH
R,
\N | '33
R1/kN N\R“
O m;
wherein
Rlis
(l) -H,

2) -C1-6 alkyl, which is optionally substituted with one or more

substituents each of which is independently halogen, -OH, -CN,
-O-Cj-¢ alkyl, -O-C1_g haloalkyl, -C(=O)R2, -CO2R2, -SR2,

-11 -



(3) -Rk, (4) -Cl-6 alkyl-Rk, wherein: (i) the alkyl is optionally
substituted with one or nore substituents each of which isl8dgehenefent|y
hal ogen, -COH, -CN, -O-Cl-6 alkyl, -OCl-6 hal oal kyl, -N RaRb),

-N(Ra) C2Rb, -N(Ra)C(=0-CO 6 al kyl-N(RbRc), or -N(Ra)-C2_6 alkyl-OH with
the proviso that the -OHis not attached to the carbon alpha to N(Ra); and
(ii1) the alkyl is optionally nono-substituted with -Rs, -Cl-6 al kyl -Rs,
-N(Ra)-C(=0 -CO- 6 alkyl-Rs, -N(Ra)-CO-6 alkyl-Rs, -0 C0-6 alkyl-Rs, or
-N(Ra)-C(=0)-CO- 6 al kyl-Rs; wherein RS is (a) aryl which is optionally
substituted vvi th On&S(lEO)RWPJI‘&RBRJ%I(I(EQMS@ ARAIN@RR W) NgRa)i&(=Ohdippendent | y
hal ogen, - OH, 6 \Vi kyI -O0d-6

al kyl, -OCl-6 haI an%lfl N%)Bh%l‘gonié §5/Rq§(?%%t%sﬁ%ﬁ&ta§g adj acent carbon
atons, or aryl; (b) a 4- to 8- msrrbe saturated heterocyclic ring

cont ai ni ng froml to 4 heteroaton<s\| e eﬁi’dently selected fromN, 0 and S
wherein the saturated heterocyclicMindgdis optionally substituted with one

or nore substltuents G fgi S H°nde r}ql(]tﬁﬂ L. x apiyl- 6 al kyl ,
-Ci -6 al kyl - ﬁg ﬂc{)joaﬂ{kyl -OC1-6 ’gfky , ){:édé?kﬂggﬁ@o%ﬂ kyl,

- C(=0) Ra, coe(:%a ®%0-00 6 al kyl - N(RaRb), -SO2Ra, oxo, aryl, or -Cl-6
al kyl -aryl; or (@) aG- GMlemkmrhbfermd heteroaromati c ring cont ai ning from

1 to 4 heteroatons i depend te erein the
het er oar omati ¢ ring {l)s FJ'F gg “?’%‘“%63?%“%668“8 %3?‘?%“?@@ with one
or nore substituents eacwawowlelnwﬂ%depmﬂs@tbew 1Phaf¥géhCl6c1- 6 al kyl |
-Cl-6 alkyl-ORa, -Cl-6 ha abkai6ha@al§§d- av@aRy), NEHC- b, hal oal kyl , oxo

%0- o6 a k)c/II) : al, Voo Og‘l(g?%‘nl%&@é ‘afky ﬁ‘i&'\?‘rﬁ% NI gglé@kﬁ{kS( O nRK,
-00-6 al kyl - N(Ra) - Rk, - COwith thk lpydvisditina theCDIbis abkatiactidd to the carbon
alpha to N(R2); and
(ii)  the alkyl is optionally mono-substituted with -RS, -C1-6
alkyl-RS, -N(R2)-C(=0)-Co-¢ alkyl-RS, -N(Ra)-Cy.¢ alkyl-RS,
-0-Cp-6 alkyl-RS, or -N(R2)-C(=0)-Cq-6 alkyl-RS; wherein RS
is

()  aryl which is optionally substituted with one or
more substituents each of which is independently halogen,
-OH, -C1-6 alkyl, -Cj-¢ alkyl-OR2, -Cj g haloalkyl, -O-C1-6
alkyl, -O-Cj -6 haloalkyl, methylenedioxy attached to two
adjacent carbon atoms, or aryl;

(b) a 4- to 8- membered saturated heterocyclic ring
containing from 1 to 4 heteroatoms independently selected
from N, O and S; wherein the saturated heterocyclic ring is
optionally substituted with one or more substituents each of
which is independently halogen, -C1-6 alkyl, -C].6 alkyl-ORa,
-C1-6 haloalkyl, -O-Cj-g alkyl, -O-C1.6 haloalkyl, -C(=0)Ra,
-CO3R2, -C(=0)-Co-6 alkyl-N(RaRDb), -SO2R2, oxo, aryl, or
-C1-6 alkyl-aryl; or

(c) a 5- to 7-membered heteroaromatic ring
containing from 1 to 4 heteroatoms independently selected

from N, O and S; wherein the heteroaromatic ring is optionally

-1la-



-C0-6 al kyl-N(Ra)-Cl-6 al kyl -ORk, -C0-6 alkyl-C(=0-Rk, -CO-6

al kyl -C(=O)N(Ra) -CO-6 al kyl -Rk, -00-6 al kyl - N( Ra) C(=0) - CO- 68 aipixijy RO¢
-C0-6 alkyl-N(Ra) C(=O -0 CO-6 al kyl -Rk, or -QC0-6 al kyl-N(Ra)C(=0 C(=0 RkK;
R2 is -Cl-6 al kyl which is optionally substituted with one or nore
substituents each of which is independently (1) halogen, (2) -OH (3)
-CN, (4) -0-C1-6 alkyl, (5 -0OCl-6 haloalkyl, (6) -C(=ORa, (7) -CQ2Ra,
(8) -SRa, (9) -S(=ORa, (10) -N(RaRb), (11) -C(=O N(RaRb), (12)
-N(Ra)-C(=0 -C1-6 al kyl -N(RbRc), (13) -SO2Ra, (14) -N(Ra) SO2Rb, (15)

- S2N(RaRb) , - iib 18 Apr j,sA0f8 with®he pNaBR) subdRbhiQach dehhlic 3-8

| oal kyl, (18 |, wh t I FI ted with
of “ore subst 11 uent s eacHUGHMEIE AL, Hole B0 A BBErCTCL- 6 al kyl .
-Cl1-6 hal oal kyl, -O Cl-6 bdléajkyl, -OGE Cg-abkyhaDeal-g hblpalk@lex®, ad dcyll - N( RaRb) , or

-C1-6 al kyl subsggy t uted wikiDoacme a4 Bk, Menbered saturated heterocyclic
ring containi ng%f)lrom?@?o 5{ he(ftﬁarogt ons_.i ndependent|ly selected fromN, 0

and S; wherein {®e sa@QrﬁélkéhS@ﬂ@Ocﬁﬂ)E‘fli 'ring is optionally substituted
with from1l to subsditueakg-@RIch of which is independently -Cl-6 al kyl,
0X0, or a 5- or 8- nenhese tel tyic ring containing froml to 4
het er oat ons indé endenﬁlﬁggﬁe(gttggﬁgﬂn% N, Oand S; or (19) a 5- to

8- menber ed monodcl i OHdtElbYyOMRi ch is saturated or unsaturated and

contains from1d® 4-dj@[5gn(9pNg@_ﬂkpdependent |y
(11)  -Cp-6 alkyl-N(R2)-Cy.¢ alkyl-RK,
(12) -Co-6 alkyl-N(R2)-C].6 alkyl-ORK,
(13) -Cg-6 alkyl-C(=0)-Rk,
(14)  -Co-6 alkyl-C(=O)N(R2)-Cq-g alkyl-RK,
(15)  -Co-6 alkyl-N(Ra)C(=0)-Co-g alkyl-RK,
(16) -Cp-6 alkyl-N(RA)C(=0)-0-Cy.¢ alkyl-RK, or
(17)  -Co-6 alkkyl-N(R3)C(=0)C(=0)RK;

R2 is -Cy-g alkyl which is optionally substituted with one or more substituents each

of which is independently

0y halogen,

(2) -OH,

(3) -CN,

G} -0-Cj-6 alkyl,

5) -O-C]-6 haloalkyl,

(6) -C(=O)Ra,
(7)  -CO2Ra,
(8)  -SR2,

(9)  -S(=O)Ra,

(10) -N(R2Rb),

(11) -C(=O)N(RaRrb),

(12)  -N(R2)-C(=0)-C1.6 alkyl-N(RbRC),
(13) -SOZRa,

(14)  -N(R3)SO2Rb,

(15) -SO2N(RaRb),
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selected fromN, 0 and S; wherein the heterocycle is optionally
substituted with one or nore substituents each of which is 1Bddependent|y
-Cl-6 alkyl, -0-C 1-6 al kyl, oxo, phenyl, or naphthyl; with the proviso
that none of the follow ng substituents is attached to the carbon atomin
the -Cl-6 al kyl group that is attached to the ring nitrogen: hal ogen, -OH,
-OCl-6 alkyl, -OCl-6 haloalkyl, -SRa, -S(=ORa, or -N(Ra)-C(Rb)=0 R3 is
“Hor -Cl-6 al kyl; R4 is (1) H, (2) Cl-6 al kyl which is optionally
substituted wi (I5)oneNG-BR®=Osubstituents each of which is i ndependent |y
hal ogen, -OH @®%1- Gc3 ghg@d)alkyic} Cl-6 hal oal kyl, -NO2, -N(RaRb), -C(=0O Ra,

-CQ2Ra, - SRa, S(=0 ro - N( 6 al kyl which is
optional |y sub$i®i uel “\’Mefqlf‘c%ﬁéryb’rs oﬁﬂ?r@ﬁ%%éﬁ?ﬁdt}éﬁ{@ee SHER ot yvvhl chis
i ndependent | y hal ogen,subsGientsreach afwhich ig indgpendenily halogeh -¢ b-6@lbti tuted with
1 or 2 substituents eagf a]my{:bol@l hlﬂlﬁﬁ@ﬂ%ﬁﬂidd&kﬁ Ile 18 April 2006

(i) C3-8 cycloal kyl, || rb cycle
consisting of a benzer&0 *ﬂ]@’lﬁ(ggé Ca{(éﬁﬁs bﬂf '%gll‘%fh (‘1 ) a 5- or

6- geﬁbe(rjedtlsatur alt edt hﬁéxﬂﬁ&&d/ﬁ{m&edhd?@ocy@mﬁgwnw:nflgﬂﬂmlr:gd 4 het eroat ons
i ndependently sel ec r_Grember ed

het er oaronatic ring cgﬁf"‘é‘?ag Iﬂsgmd?p%(?ﬁ"ﬂy?%éc){édl{aqnglr\logtagns i ndependent | y
selected fromN, 0 and Sherom thefajurate@heterpeytlic regisoptenafly sehstitiedy cl i ¢

het erocycle cont al ni ngitf 60 1%o BRuKktiRRhS eidIWhidhrslmdendanitlyyC sel ect ed
fromN, O and S, wherein at |east one of tla s .is.aro th (4) C2-5
al kynyl optional |y subAkiliQQedf an-©OhO-Rpepvere ?'SWO@?%@“SWES ?9’In°opt| onal ly

substituted with aryl,froth @)o &hyteroators imdeperslentlyxeleyied fromMbrband/$;| e
consisting of a benzene ring fused to a C5-7 cycloalkyl, (8) a 5- or

6- menber ed sat urated h‘gterocycl ic ring containing from1 to 4
(19) aS- to 8-membered monocyclic heterocycle which is saturated

or unsaturated and contains from 1 to 4 heteroatoms independently
selected from N, O and S; wherein the heterocycle is optionally
substituted with one or more substituents each of which is
independently -C1-¢ alkyl, -O-C1-6 alkyl, oxo, phenyl, or naphthyl;

with the proviso that none of the following substituents is attached to the
carbon atom in the -C].6 alkyl group that is attached to the ring
nitrogen: halogen, -OH, -O-C1-6 alkyl, -O-Cj.¢ haloalkyl, -SR2,
-S(=0)R3, or -N(R2)-C(Rb)=0;

R3 is -H or -C-¢ alkyl;

R4 is

1 H

2) C1.6 alkyl which is optionally substituted with one or more
substituents each of which is independently halogen, -OH, O-C1.6
alkyl, -O-C1.6 haloalkyl, -NOp, -N(RaRb), -C(=O)R2, -CO2R3, -SR2,
-S(=0)R&, -SO2R2, or -N(R2)CO2RD,

3 C1-6 alkyl which is optionally substituted with one or more
substituents each of which is independently halogen, -OH, or O-C] 4
alkyl, and which is substituted with 1 or 2 substituents each of which is

independently:

-llc-




het er oat ons i ndependently selected fromN, 0 and S, (9) a 5- or 6-nenbered
heteroaromatic ring containing from1 to 4 heteroatons i ndéBeypidaods
selected fromN, 0 and S, or (10) a 9- or 10-nenbered fused bicyclic

het erocycl e containing from1l to 4 heteroatons independently selected from
N, O and S, wherein at least one of the rings is aromatic; wherein each
aryl in (3)(ii) or the aryl in (4), (5) or (6) or each fused carbocycle in
(3)(iii) or the fused carbocycle in (7) is optionally substituted with one
or nmore substituents eacHOof ﬁh&&ﬁwkewylndependently hal ogen, -OH, -Cl1-6

al kyl, -C1-6 alkyl - % al oal kyl, -OC1-6 al kyl, -O Cl-6 hal oal kyl,
-CN, -NO2, -N RaRb) - Cl i aI I - N( RaRb) CCS =0 N( RaRb -C(=0Q Ra, -C02Ra,
-C1-6 al kyl - CO2Ra, - OCOZRR), P@&d bicgeliayarecycleeynisting afarbenzsme fng

- SO2N( RaRb), - N(Ra) C(=0) Rb, rﬂ@saa)c(mmcyemkﬁ al kyl - N( Ra) CO2Rb, aryl,
-Cl-6 al kyl-aryl, -0-aryl - (il 2006 V\,hereln
het is a 5- or 6-nenbere 1‘Qeté‘ Fgﬂ?ml%refilsﬁtara&edﬁeg chd%oangom l1to4

het er oat oms i ndependent |y sel e‘ontemlrfgrfmm NtOthma@nSMPMPntIYS optional ly
fused with a benzene ring, anqellegte(pg&hqpajmﬁ§ubstl tuted with one or nore
substituents each of which_ is 1 ndepen ent -6 al kyl, -Cl-6 hal oal kyl,
-O-Cl-6 al kyl, -O Cl-6 halvdal &3 Of Bypymbgred! éf’maéla&‘?g%? giniged
heterocyclic ring in (3)(iv) cifont he $hdietpabad indepdnderabyselected fromgNi n (8) i s
optionally substituted with OQF ‘9‘13 nper e substituents each of which is

i ndependently hal ogen, -Cl-6 a R -Cl-6 hal oal kyl, -O Cl-6 al kyl,

-O Cl1-6 hal oal kyl, oxo, aMl, 3(.9‘Oal(!rmembelﬁdﬁ‘i?ﬁﬂ)bkcé‘dwﬂ’ét%‘éﬁonat| c ring
containing froml to 4 hetero%bmm M@m%qﬂﬂ&&ﬂo}{mﬁﬁhmpﬁﬂeﬁﬂ}om N, 0 and S;
and each heteroaromatic rlnglné l\gr thS tero t|c r|ng|n (9)
or each fused bicyclic heterod§eted FAP®SQ & clic
heterocycle in (10) is opt| onainigy issudysatict ut ed vmth one or m)re

substituents ea of cwt S leﬂlﬁ]gqmm&ywmmgen -Cl-6 alkyl, -Cl1-6
hal oal kyl , )6 al %gy ryl, or -Cl-6

0
al kyl -aryl ; or terﬁat&“\)’&]lo Pﬁﬂlﬁ?ﬁﬁﬁ‘% Bé‘éetdh”e‘ﬁ‘%@']?h the N to which both
are attached fo azacycl oal kyl which is optionally substituted
with one or subs h Cl-6 al kyl
or oxo; each Ra E &“ﬁ&arl gcyc[ff‘d:gn%%]glg i &gﬁegﬁm@%déxal kyl ; gk iys

car bocycl e or het er o(:?yscyi aclowigr ei n t he car bocycl e or heterocycle i s

optionally &) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 4
heteroatoms independently selected from N, O and S,

©) a 5- or 6-membered heteroaromatic ring containing from 1 to 4
heteroatoms independently selected from N, O and S, or

(10) a9-or 10-membered fused bicyclic heterocycle containing from 1 to 4
heteroatoms independently selected from N, O and S, wherein at least
one of the rings is aromatic;

wherein

each aryl in (3)(ii) or the aryl in (4), (5) or (6) or each fused

carbocycle in (3)(iii) or the fused carbocycle in (7) is optionally
substituted with one or more substituents each of which is
independently halogen, -OH, -Cj].¢ alkyl, -C1-6 alkyl-OR3, -C1-¢6
haloalkyl, -O-C1-6 alkyl, -O-C1-6 haloalkyl, -CN, -NO2, -N (RaRb),
-C1-6 alkyl-N(RaRb), -C(=0)NRaRD), -C(=0)R3, -CO2R%, -C.6
alkyl-CO2Ra, -OCO2R4, -SR4, -S(=0)R3, -SO2R2, -N(R2)SO2RD,
-SO7N(RaRb), -N(R2)C(=O)Rb, -N(R2)CO9Rb, -C] ¢
alkyl-N(R@)CO2RD, aryl, -C1.¢ alkyl-aryl, -O-aryl, or -Co.g alkyl-het

-11d -



substituted with one or nore substituents each of which is independently
(1) halogen, (2) -OH (3) -CN (4) -Cl-6 alkyl, which is &P tAipoih 2006/
substituted with one or nore substituents each of which is independently
hal ogen, -OH, -CN, -0-Cl-6 alkyl, -OCl-6 haloal kyl, -C(=O Ra, -CO2Ra,
-SRa, -S(=ORa, -N(RaRb), -C(=0 - (CH2)0-2N(RaRb),

N(Ra) - C(=0) - (CH2) 0- 2N( RbRc), -S2Ra, -N(Ra) SO2Rb, -S2N(RaRb), or

- N(Ra) - ((Ro) =0, (5) Xfph%eﬁ}l%gbsgzl 5;36%6 Mb%ﬁd'h%teﬁﬂ}dn%?@dn& C§Mg§fngtfi‘&'@d Wi th one

or nore - 1 1le ubstituents each of whi |ndependently
hal ogen, -OH, - CN 1-toé heteatpmeindeperglertly. slepigr eSfarrklkh 0 a"‘b?rﬂ@jiﬁﬁ
-SRa, -S(=ORa, -N{ My fuséd #ih ab%b@m@%rﬂ&@bbhomaﬂy substituted w1th

N( Ra) - (=0 - (CH2) O- u ¢ endé
N(Ra) - O Rb) =0, - N0 t(, lﬁ&)es%?é\l ah(ﬁ‘l ‘?’%B@p dﬁ@@g@%ﬁga -N(RaRb)

(=0 N(RaRb) , - [ =6)-60aioalkal, HCIng s P-Cl @?J%tha}w&‘?é‘ (16)
-S2Ra, (17) - S02N(RaRb) Each@&tﬁ)ated%{@@ﬁ)c??ﬁ%%’g in 3])@7) orlﬂ‘i@ satura{te?cp) -Cl-6

al kyl -Rm wherein the a subst i one or nore

'S optlona
substituents each oﬁwmcww.rglgm&é Y ub %&1‘%55%*1 Oned—lmor?]\l -Cl-6
hal oal kyl, -0-Cl-6 albsityents@rdBlof6vhidhas maepcydenﬂy@elﬂggxﬂam 6@twRa, - SRa,

O UL, MG R LAY G oD o
al kyl - O C0- 6 al kyl - Repembered heteroaromatlc ring containing from 1 to 4 cteroatoms
independently selected from N, O and S; and
each heteroaromatic ring in (3)(v) or the heteroaromatic ring in
(9) or each fused bicyclic heterocycle in (3)(vi) or the fused bicyclic

heterocycle in (10) is optionally substituted with one or more
substituents each of which is independently halogen, -Cj-6 alkyl,

-C1-6 haloalkyl, -0-C1.6 alkyl, -O-C1-6 haloalkyl, oxo, aryl, or -C}-6
alkyl-aryl;

or alternatively R3 and R4 together with the N to which both are attached form a C3.7

azacycloalkyl which is optionally substituted with one or more substituents each of
which is independently -Cj-g alkyl or 0xo;

each Ra, Rb, RC, and R4 is independently -H or -C1.6 alkyl;

RK is carbocycle or heterocycle, wherein the carbocycle or heterocycle is optionally
substituted with one or more substituents each of which is independently
¢} halogen,
2) -OH,
3 N,
@ -C1-6 alkyl, which is optionally substituted with one or more
substituents each of which is independently halogen, -OH, -CN,
-0-C1-¢ alkyl, -O-C]-6 haloalkyl, -C(=O)R3, -CO2R3, -SR3,
-S(=O)RA, -N(RARb), -C(=0)-(CH2)0-2N(RARb),
N(R2)-C(=0)-(CH2)0-2N(RPRC), -SO2R, -N(R3)SO2Rb,
-SO2N(RaRb), or -N(R2)-C(Rb)=0, |
()] -0-C1-6 alkyl, which is optionally substituted with one or more

~-1le-



(23) -C0-6 al kyl-S-C0-6 al kyl-Rm (24) -C0-6 al kyl-C(=0O-C0-6 al kyl -Rm
(25) -C(=0-O-CO6 alkyl-Rm (26) -C(=0O N(Ra)-CO 6 al kyl - Rml8 Apzif 2006
-N(Ra) C(=0)-Rm (28) -N(Ra)C(=0)-Cl-6 al kyl-Rm wherein the alkyl is
optionally substituted with one or nore substituents each of which is

i ndependent |y hal ogen, -OH, -CN, -Cl-6 hal oal kyI - O Cl-6 alkyl, -OCl-6
hal oal kyl, -CQ(=ORa, - Sach or SRR loger) OSORD,
-SQ2Ra, -N(Ra)SO2Rb, -S c 10 gﬂ(a ng& %8 Apr|l 2006
(29) - N(Ra) - C(=0) - N( Rb) - laﬁl% Fﬁ% 1( ol kyl -

(31) - N(Ra) - C(=0) - N( Rb) - SGB@@R& “MRARD) REY=Q 201@4@511 O) - N( RaRb) ,
(33)-C(=0)-C1-6 al kyl - sogﬁe@t £ dd)s(@h%z@wﬁ(c;qg@&acn posystle in Rk is (i)
Sa rat e

a G to C8 monocyclic, u ring, (ii) a C/ to Cl2
bicyclic ring system or §pﬂN$ aé{btﬂ Ig@‘%%%@)r gcycl ic ring system wherein
each ring in ({d) omNdj,ii) is independent of or fused to the other ring or
rings and each rlng is saturated or unsaturated; heterocycle in Rk is (i)
a 4- to 8-nenbefRd, Fhurated or unsaturated m)nocycllc ring, (ii) a7- to
12-menbered bi cygyl i c-@E=0REystem or (iii) an 11 to 16-nenbered tricyclic
ring system V\,h?gel n ring in (ii) or (iii) is independent of or fused
to the other r?g or rings and each ring is saturated or unsaturated; the
nonocyclic ri ng(lobl cy¥dc ring system or tricyclic ring system cont ai ns
from1l to 6 het 1’1 gat yysoged ected from N, 0 and S and a bal ance of carbon
atons; and V\/nerz gx g or nore of the nitrogen and sul fur heteroatons
is optionally b Bxi NREED: and any one or nore of the nitrogen heteroatons
is optionally qu(ub&)err(t(z@dbl(ml@h Rmis independently C3-8 cycloal kyl; aryl;
a5- to 8- msrrber(gg rrm@yxdllézau(}hq«(gapbycl e which is saturated or
unsaturated and contains from 1 to 4 heteroatons independently sel ected
fromN, 0 and S;(1&r aNREGEOBPenbered bicyclic heterocycle which is
saturated or ungaguragsesgrand contains from1l to 4 heteroatons independently

selected from N( ﬂ)sangoﬁﬁ vg% ein any one or nore of the nitrogen and
sul fur heter oatg) %2 er ocycle or bicyclic heterocycle is

optional |y oxi di(Z&d aNéRaa&QZR ne or nore of the nitrogen heteroatons is
optionally quat m and vvherel n the cycloalkyl or the aryl defined in
Rmis optionall 32% bs

a

SR M OB Sl oS S AR E LS Spach of v oh

one or more substituents each of which is independently
halogen, -OH, -CN, -C1_¢ haloalkyl, -O-Cj.g alkyl, -O-C1.6
haloalkyl, -C(=O)R2, -CO2Ra, -SR2, -S(=0)R4, -N(RaRb),
-N(R2)CO2RD, -SO2R4, -N(R2)SO2Rb, -SO2N(RaRD), or
N(R®)-CRb)=0,

21) -Cp-6 alkyl-N(Ra)-Cq_g alkyl-Rm,

(22) -Cp-6 alkyl-O-Cq-g alkyl-Rm,

(23) -Cp-6 alkyl-S-Cp-6 alkyl-Rm,

24) -Cg-6 alkyl-C(=0)-Cp-6 alkyl-Rm,

(25) -C(=0)-0-Co.¢ alkyl-Rm,

(26) -C(=0)N(R2)-Cp-6 alkyl-Rm,

@7)  NRIC(=0)-RM,

(28) -N(R¥)C(=0)-C]-¢ alkyl-Rm, wherein the alkyl is optionally
substituted with one or more substituents each of which
is independently halogen, -OH, -CN, -C1_¢ haloalkyl,
-0-C1-6 alkyl, -O-C1_¢ haloalkyl, -C(=O)Ra, -CO2R2,
-SR2, -S(=0)R2, -N(RaRb), -N(Ra)CO2Rb, -SO)Ra,
-N(Ra)SO2Rb, -SO9N(RaRDb), or -N(R2)-C[Rb)=0,

- 11f-
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ionally substituted with -0-Cl-4 alkyl, -Cl-6 haloalkyl, -OCl-6 alkyl,
08t Cl-6 hgl oal kyl, -N(RaRb), aryl, or -Cl-6 alkyl-aryl; andlBH@ndr@Q@i:ycl I C
or bicyclic heterocycle defined in Rmis optionally substituted with one
or nore substituents each of which is independently halogen, -Cl-6 al kyl,
-Cl1-6 hal oal kyl, -0-Cl1-6 al kyl, -0-Cl-6 hal oal kyl, oxo, aryl, -Cl-6
al kyl -aryl, -C(=0O-aryl, -C02-aryl, -C02-Cl-6 alkyl-aryl, a 5- or -11g 18

et er oatons. | ngapenaentl o eraRy Lo o o0 & or & 57 or 6. member ed

endently sel ecte
P\gt gggﬁ ggt i l:n&i% g g@ﬁ?ﬁ%ﬁ?@ﬁ@'ﬁﬂtﬁrﬁuﬂlmﬂ het er oat onms i ndependent |y
sel ected from (81)0 AR =ANNE®REERON-Goss ;il![ay;lgql;te,ndelr]% I %/han i Pt e?ﬁraeggggnéo
zero, 1 or 2; r,a pha eyt ca acceptabl e sa er eof .
aspect of the p&@%en@&“ﬁ%ﬁ%ﬁd\h&a{{%ge i's provided a corrpoyngl of Eolr %a ]
(11): O R OH R R3UEQ)-S1-6MIkyNSOBRE, Prwherein Qis: (3) T is: nethy ic

Is optionally s ti it 8fcgRmt or 2 of -0-Cl-4 alkyl, phenyl which is
opti gnal |y sﬁbsﬁq utebts %P?ﬁ‘(%)?om 1 to 3 substituents each of which is

i ndependently -F, -d, Br, -Cl-4 alkyl, -CF3, -0-Cl-4 alkyl, -OCF3,

met hyl enediwokycyaletimBResiixaoCs cCgmipaegelic, mrrhemo@ir@mara;edefng;iﬁﬁgigﬂ%, or a 5-
or 6-nmenbe . rOE ' | .al. rom 1.

het er oat o ng@?@g&@g{ggﬁg Is%}%tgg Iogg%ﬁe:%tf]r @g]%,tﬁgllgﬁ%];ﬂ%?ﬂmé r é’Frﬁ ! eﬁ‘%h sat ur at ed
het er ocycl Hag (ng of @ii)dpindepeatleny ofarifser taithe dthat tit dr riigs 2nd swbsng tsuent s each

of which i g -F, -d, -Br, -Cl-4 alkyl, oxo, _phenyl, or
-C(=0 - phe%&?@ggﬁ?migﬁtéﬁ’ met hyl or ethyl, optionally substituted with -OH

or -0-d .4 al kyl,
heterocycle in RK is (i) a 4- to 8-membered, saturated or unsaturated monocyclic ring,

@ii) a 7~ to 12-membered bicyclic ring system, or (iii) an 11 to 16-membered tricyclic
ring system; wherein each ring in (ii) or (iii) is independent of or fused to the other
1ing or rings and each ring is saturated or unsaturated; the monocyclic ring, bicyclic
ring system, or tricyclic ring system contains from 1 to 6 heteroatoms selected from
N, O and S and a balance of carbon atoms; and wherein any one or more of the
nitrogen and sulfur heteroatoms is optionally be oxidized, and any one or more of the
nitrogen heteroatoms is optionally quaternized;

each RM is independently C3.g cycloalkyl; aryl; a 5- to 8-membered monocyclic
heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms
independently selected from N, O and S; or a 9- to 10-membered bicyclic heterocycle
which is saturated or unsaturated and contains from 1 to 4 heteroatoms independently
selected from N, O and S; wherein any one or more of the nitrogen and sulfur
heteroatoms in the heterocycle or bicyclic heterocycle is optionally oxidized and any
one or more of the nitrogen heteroatoms is optionally quaternized; and wherein

the cycloalkyl or the aryl defined in RIn is optionally substituted with
one or more substituents each of which is independently halogen, -C].6 alkyl

optionally substituted with -O-C1.4 alkyl, -C].¢ haloalkyl, -O-Cj ¢ alkyl,
-0-C].-6 haloalkyl, -N(RaRb), aryl, or -C].¢ alkyl-aryl; and

the monocyclic or bicyclic heterocycle defined in RIN js optionally
substituted with one or more substituents each of which is independently
halogen, -C1.6 alkyl, -C]-¢ haloalkyl, -0-C1-6 alkyl, -O-C{.¢ haloalkyl, oxo,
aryl, -C1-6 alkyl-aryl, -C(=O)-aryl, -CO2-aryl, ~C02-C].6 alkyl-aryl, a 5- or

-llg-



- II'h 18 April 2006 (4) -0-Cl-4 alkyl (5) -N(RaRb), (6) -N(Ra)-(CH2)2-CH,
(7) -N(Ra)-C2Rb, (8) -N(Ra)-C(=0)-(CH2)1-2-N(RaRb), (9) -R8Aptilepoo
-(CH2)1-2-Rs, or (11) -(CH2)0-2-N(Ra)-(CH2)0-3-Rs; Rs is: (1) phenyl
optionally substituted with from1 to 4 substituents each of which is

i ndependently hal ogen, -Cl1-4 alkyl, -Cl-4 alkyl-ORa, -Cl-4 hal oal kyl,
-OCl 4 alkyl, -OC1-4 haloal kyl, or -N(RaRb); (2) a 5- or 6-nenbered

sat ur at ed heterocycllc ring containing from 1 to 3 heteroatons

i ndependent |y sehembedd tdauastelhetSroayuic Hng vhitaihingdronoptd diadrbatomsibst i t ut ed
with froml to 4,s f cLhdependently -C 1-4 al kyl,
SC 1-4 al kyl - “deplé%ﬁhﬁg‘ﬁ #e%fﬁ%&ﬁ S q‘h“‘ﬁ’lrkr e Y ha gal kyl
-C(=0)Ra, o0xo, mwomatwnng@mammﬁqu 149 4(1gyr0atosls ‘inlependeathselesigd

het eroaromati c 4 HY, CoRHA: Bdd from 1l to 3 heteroatons independently
selected fromN, 0 and S; "which is optionally substituted with from1 to 4
substituents each of which is independently -Cl-4 alkyl, -Cl-4 al kyl -CORa,
- Cl1- 4 hal oedckylis ind€peidendly ah knpéger eqalGb-zdrohhlboZl kyl , or oxo; R2 is (1) -Cl-4
al kyl, (2) -Cl-4 alkyl substituted with -N(RaRb), with the proviso that
-N(RaRb) is not attached to the carbon atomin the -Cl-4 al kyl group that
is attachece Permacsutiqaly asreptplg ealt thereof 3) - C1-4 alkyl substituted with a 5-
or 6-nenbered saturated nonocycl | ¢ heterocycle which contains from1l to 3
het eroatons selected from1l to N atons,. O or 10 atons,.and O or 1 S
atons; wherein the sé@ﬁﬁ%é@lasﬂq@t(ﬁrﬂ&fb@%ﬁf’é{ ingenyiop; BAEIT BFOYidEd it ut ed with
from 1 to 4omphalddreenhda@@dch of which is independently a -Cl-4 alkyl; -
[1i 18 April 2006 R3 is -H or -Cl-4 alkyl; R4 is -CH2-phenyl, wherein the
phenyl is optionally substituted with from1 to 3 substituents each of

whi ch is independently fluoro, brombgchloro, -OH -Cl-4 alkyl, -Cl-4
fluoroal kyl, -0-Cl-4 al kyl, -0-%}2—4 fll uo | kyl, -(CH2)1-2-N(RaRb), -S02Ra,
\N | Ilq3
Q/HS\KK\N Noge
T O -y
wherein
Qis:

€3 methyl which is optionally substituted with 1 or 2 of -O-C1.4 alkyl,

) phenyl which is optionally substituted with from 1 to 3 substituents
each of which is independently -F, -Cl, Br, -C1.4 alkyl, -CF3, -O-C1 .4
alkyl, -OCF3, methylenedioxy attached to two adjacent carbon atoms,
or phenyl, or

3 a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3
heteroatoms independently selected from N, O and S; wherein the
saturated heterocyclic ring is optionally substituted with 1 or 2
substituents each of which is independently -F, -Cl, -Br, -C1.-4 alkyl,

oxo, phenyl, or -C(=0)-phenyl;

T is:
(1) -H,
(2 -OH,
3) methyl or ethyl, optionally substituted with -OH or -O-C]-4 alkyl,
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-(CH2) 0- 2- C02Ra, -(CH2)0-2-N(Ra) CO2Rb, -NO2, -SRa, -N(RaRb) or phenyl; each
Ra and Rb is independently -H or -Cl-4 alkyl; and s is an i8tApg¢R0@&qual to
zero, 1, or 2; or a pharmaceutically acceptable salt thereof. In a third
aspect of the present invention, there is provided a pharnaceuti cal
conposition conprising a therapeutically effective amunt of a conpound
according to the first aspect, or a pharnaceutically acceptable salt

t hereof, and a pharnaceutically acceptable carrier. In a fourth aspect of
the present invéti orm)-Qibheslkyli s provided a use of the conpound according
to the first as g)ct (&% Bgar maceutically acceptable salt thereof in the
preparation of rrg% RPbn for inhibiti ng HV integrase. In a fifth
aspect of the pl(@sentNGRﬂré@Iﬂl)@TOH,t here is provided a use of the conpound
according to theynfirsyragppeskbor a pharmaceutically acceptable salt

thereof in the epar n for preventing or treating

i nfection by H{&%) ﬁ@{ 9% O@e@ﬁ&r’gg?ﬁbé% rng or delaying the onset of
AIDS. In a sixt I(Q)aspeRﬁL of the present invention, there is provided a

phar maceut i cal ?ﬁﬁpOS(CIH 9 \ﬂ@l&h conprises the product prepared by
conbining an e ISC“ ve gkrmun of a conpound according to the first aspect,

or a phar maceufidal r(§3H:2 %’B{(%@r(g@%ﬂii&shereof and a pharnaceutically
acceptable carrier. In a seventh aspect of the present invention, there is
provided a,conbination useful for treating or preventing infection by HV,
or for pre\}?erl ¥ing, treating or delaying the onset of AIDS, which is a

t her apeutical |y ef fetli vephenywptionally substRmEAGUMNFRE ¢ @6 4knBtituend BRAf i I st
aspect, or a phaprﬂgﬁ%tln L b h f
inepondind e binlféﬂ\();1 Cﬁf&l ORc’int?]r gmthe group

I Tal

t herapeutical l'y tiyv unt _of an a
consi sting of Hf’%oﬂﬁglt‘é%{géﬁ 1bPtlol-4 halgglkyl n‘BFCNé%%R e HV rever se

transcriptase l nhi bi {9r s 251Gy BigdnRRfdddatulhold HBY&y SR ﬁr{%ad”bﬁﬁlﬂl
i nhi bi tors. ect o esent

- ] 8 an ei
i nvention, ther it?%%%tP@soﬁléd‘lcgpenﬂﬁrg]r r?ﬁl(?%tﬁ‘??e’é‘lﬁégﬁ%%lvfhl‘gﬁsmhl ch conpri ses
an effective anoptirmaly sulistitated with from 1 to 4 substituents each of which is
f1 uor obenzyl ) Srﬂampkrn@armyle L, ~ @1 4 iR tmal Ay haloalkyl -0-C1.4 alkyl,

{[(5-methyl-1, 3, carb ] am
et hyl ) - 6- oxo- 1 éﬂéph@%?l%aéw ﬁfcﬁ%h RO c Yx% 'PhGPylaor phar maceutical | y
acceptabl e salt ther@pf, a961d>r&nﬁ&iﬂfefm%t&daﬁcﬂﬁdﬁérﬁg@&ﬂhﬂﬁk%&ﬂfd?r In a

inth f f
T o e N T e e
1, 3, 4- oxadi azoPubstiyf d"éi?‘lfﬁ?ﬁ@/il}oa‘?ﬁqk?étll}leféﬁ ¢agh pf whigh i independently -C1-4

, 6- di hydr opyr i multtinec iy alkglrORX a0 dealklksl, Pha; PARY! iccey |4y1aﬁtﬁn@pb@b| e salt
thereof in the %‘eparatlon of a conposition for preventing of treating

infection by HHY*Gr for preventing, treating, or delaying the onset of
Al DS.

R2is

(1)  -C1-4alkyl,

(2)  -C1-4 alkyl substituted with -N(RaRD), with the proviso that -N(RaRb)
is not attached to the carbon atom in the -Cj 4 alkyl group that is
attached to the ring nitrogen, or

(3)  -Ci-4 alkyl substituted with a 5- or 6-membered saturated monocyclic
heterocycle which contains from 1 to 3 heteroatoms selected from 1 to
3 N atoms, 0 or 1 O atoms, and 0 or 1 S atoms; wherein the saturated

heterocycle is optionally substituted with from 1 to 4 substituents each
of which is independently a -C1_4 alkyl;
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In a tenth aspect of the present invention, there is provided a use of
N- (4-fl uorobenzyl)-5-hydroxy-| -met hyl - 2- (1- et hyl - | - {[ ( 5- netlBypril 2806 -
oxadi azol - 2-yl )carbonyl] amno } ethyl)-6-o0oxo- 1,6-dihydropyrim di ne-4-
car boxam de or a pharnmaceutically acceptable salt thereof in the

preparati opzaf } g'%ﬁil.ti on for inhibiting HV integrase. In an eleventh
aspect of O{thS If)lfoersgﬂ I fVention, there is provided a use of the

pharmaceutical conposition as defined in the eighth aspect in the

Pr epar at i OR4 @f-CALGMBRASW AR tHePhey) RVGHbhAG sBbstiit8Rlith ol @at i On by HI'V or
or preven

hopect of Tt R of Wit RlindroibaiEnidS sraTr by DB Ciof ol "
phar maceut a4 flowngbgd] 11-6 p4a§;yﬂe0}(hpgl ﬂ:u?r_oallkgl, e(Cgin) no-AHRERD), isohggrﬂe

[ :
o mont CHZ e EOARACEHA 2 QR OO D, HRY, WREREAR SIS o1 ¢ ey

further described in or will be apparent fromthe ensuing description,

exanpl es  @RHRaRAERY @inddpahdeitly DESAICEDaIRESHR PTI ON OF THE | NVENTI ON The
present invention includes the N-substituted hydroxypyrim di none

car boxam des of Fornmula (1) above. These conpounds and pharmaceutically
accept abl es 8ahimegdehequabido zaroel,ldr'Y; i nt egrase inhibitors. -11k 18 April 2006
An enbodi nent of the present invention is a conpound of Fornula (1)
exactly as defined above, except that in the definition of RK, RK is

opt i onal | yor asphaspacewticaly sgcematdnealidherpgfy e substituents each of which is

i ndependently one of the substituents (1) to (18), and is optionally

nono-substituted with ope ,of the..substituents (19) to (3 Anot her
embodi ment of the prgns%[rg‘tlrdiaﬁeeecﬁf)f%plrgsegglgg?ﬂﬂf’ﬂ’nél%?‘s Pﬁ‘g)‘f‘ﬁ%ﬂ% (1) as
ori gi nal | yplitefaosicaladomi@sition Com rihihgfa thér@pdlichlly éffestivelanidént ficd udes a 18

April 2006 WO 03/035077 PCT/ GB02/ 04753 proviso that none of the foll ow ng
optional stfERqundagearding to thefiRasped, enpephaampenytiselbnacceptablesalt C1- 6 al kyl

group that g t ] [ ' . halogen, -OH, -0OCl-6 alkyl,
-0 C1-6 ha}Hg%oEyafm?%%@&;&?@&ﬁg?epgAﬁlé %?ﬁgs C(Rb) =0 Stated anot her way,
none of these substi nuefuusthiaspet b iihkeoesent inhentivar there i3 peswidddohaset 0 t he ring
ni t rogen. é;aftﬁnot her enbodi men f .the present invent.i is a conpound of

t
Formul a (1 9% € CYPPIAcCordmg P4 ‘Eiﬁ'ébwg"@{éeﬁ;@@ﬁ?ﬁunl’ﬁ& eertableni tion of
RL, RLis ﬁh&he@&fi%&ﬂé%ﬂeb%ﬁ&ﬁ ﬁf&é&mﬁ&itﬁd‘z@or%ﬂﬂbﬁiﬂgme’ iRkt 1 on of Rk, Rk

is optionally substituted wth one or nore substituents (e.g., optionally
from1 to 7, or 1 tolne fifih agpecbofzhe presenttinventionghert is pra¥jdedra useb 2

substituengs ., Qholid 2RSHRRE thd A1R AR L PSR afil) aeptibleGlle ' S
thereof in the preparation of a composition for preventing or treating infection by
HIV or for preventing, treating or delaying the onset of AIDS.

In a sixth aspect of the present invention, there is provided a
pharmaceutical composition which comprises the product prepared by combining
an effective amount of a compound according to the first aspect, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable
carrier.

In a seventh aspect of the present invention, there is provided a
combination useful for treating or preventing infection by HIV, or for preventing,
treating or delaying the onset of AIDS, which is a therapeutically effective amount
of a compound according to the first aspect, or a pharmaceutically acceptable salt
thereof, and a therapeutically effective amount of an antiviral selected from the
group consisting of HIV protease inhibitors, non-nucleoside HIV reverse

transcriptase inhibitors and nucleoside HIV reverse transcriptase inhibitors.
-11j -



10 i ndependently one of substitutents (1) to (31). Another enbodi ment of
the present invention is a conpound of Fornula (1), wherei A8Riprilg0045 (1)
-H, (2) -Cl1-6 alkyl, which is optionally substituted with one or nore
substituents each of which is independently hal ogen, -CH, -CN, -OCl-6

al kyl, -OCl1-6 haloal kyl, -C(=O)Ra, -CQ2Ra, -SRa, -S(=ORa, -NRaRb),
-C(=0 - (CH2)0-3-N(RaRb), N(Ra)-C(=0O-(CH2)0-3-N(RbRc), -SX2Ra,

-N(Ra) SO2Rb, NRb And Ra |~ 20- S2N(RaRb), -N(Ra)-C(=O Rb, R or

-N(R2) C(=0 C(=0 N( . {3) - - J-3-RK, erein..the -(CH2) 1- 3-
rmi(ety I s optional F@méugéﬁ%taa ed W eﬁg%%}'&ﬁgﬁ Sh\érr%rlgsgo{}%%etdﬁ uents each of
whi ch i s pldmpesutiealtdoynpbsitiog ehich-cOhipriséshin effeetiiie dn@inkyf N-(4O- C1- 6 hal oal kyl ,

-N(RaRb), -N ., - N(Ra =Q) - (CH2) 0- 3- N( RbRc) , -N(Ra) - (CH2) 2_3- CH
i th The BROVPEUs DR | R 2pdmey il ATHER I Hoesddhan ol pha t o
N( Ra) ; 5 2B\ I0h-ELY 6l ' Ly 4N _substituted with -Rs,
" at KRR e DB g R ERRER b1

- O ( CH2) OplmarmageuticallyN{cReptatil¢ saD) théiepbR pod 3 plRemavdigicallynadesptalsle ca@iet8 Apri |

2006 WO 03/ 035077 PCT/ GBO2/ 0475 a) aryl which is optiaonally substituted
with one or nore s&%?ﬁ“ﬁh%ﬁ?f’%t Ojéli TGFCTHIVERIG T, ﬂ?eﬁ‘albgﬁﬁﬂﬂgﬁ‘if‘ys%al ogen,

-OH, -Cl- §fIﬁl(héﬂuorob@ﬁzﬁ)-QJhWﬂonr?ameth@-Z-@l-hl%b\ttﬁz-!lk{)[(&me@ypi;?a@- al kyl, -OCl-6

hal oal kyl, nethyl enedi oxy attached to two adj acent carbon atons, or aryl;

(b) a 4- expd@zo eatbenyd emineethy Hep1e-dSydbhydropyringidineeht ai ning from 1 to 4

het er oat o ' ent | | ; f.rom 0 and S wherein the saturated

het er ocyc{;ali'%é%ﬁgg&ga %%%Pgeﬁxéﬁwgc Sg?ﬁeﬁ?l\{égwﬁo? A @ﬁé’w arﬁlﬂne()tgiubst ituents

each of 1€oriposition for prefemandanidaingaifegon by-1IV 6r fak kventifgl- 6 al kyl - ORa,
treating, or delaying the onset of AIDS.

In a tenth aspect of the present invention, there is provided a use
of N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methyl-1- {[(5-methyl-1,3 4-
oxadiazol-2-yl)carbonyl]amino } ethyl)-6-ox0-1,6-dihydropyrimidine-4-
carboxamide or a pharmaceutically acceptable salt thereof in the preparation of a
composition for inhibiting HIV integrase.

In an eleventh aspect of the present invention, there is provided a
use of the pharmaceutical composition as defined in the eighth aspect in the
preparation of a composition for preventing or treating infection by HIV or for
preventing, treating, or delaying the onset of AIDS.

In a twelfth aspect of the present invention, there is provided a use
of the pharmaceutical composition as defined in the eighth aspect in the
preparation of a composition for inhibiting HIV integrase.

Other embodiments, aspects and features of the present invention are
either further described in or will be apparent from the ensuing description, examples
and appended claims.

DETAILED DESCRIPTION OF THE INVENTION

The present invention includes the N-substituted hydroxypyrimidinone
carboxamides of Formula (I) above. These compounds and pharmaceutically
acceptable salts thereof are HIV integrase inhibitors.

- 11k -



-Cl-6 hal oal kyl, -OCl-6 alkyl, -OCl-6 hal oal kyl, -C(=O Ra, -COX2Ra,
-C(=0) - (CH2) 0- 3-N(RaRb), -SO2Ra, oxo, aryl, or -(CH2)1-3-ad§lAprib200&) a 5-
to 7-menbered heteroaromatic ring 15 containing from1 to 4 heteroatons

i ndependently selected fromN, O and S; wherein the heteroaromatic ring is
optionally substituted with one or nore substituents each of which is

i ndependently hal ogen, -C -6 alkyl, -Cl-6 al kyl-ORa, -Cl-6 hal oal kyl,

-0 Cl-6 alkyl, -OCl-6 hal oal kyl, oxo, or aryl; 20 25 30 35
(5)-(CH2)0-3-0-(CH2)0-3-Rk, (6)- (CHZ)O 3-S( O n- (CH2) 0- 3- Rk,

(7)-(CH2) 1-3-ORk, (8)-(CH2)1-3-0-(CH2)1-3-Rk, (9)-O (CH2)1-3-S(O0 nRkK,

(10) - (CH2) 0- 3- N( Ra) - Rk, (11)-(CI—|2)0-3-N(Ra)-(CI—|2)1 3- Rk,

(12)-(CH2)0-3-N(Ra) - (CH2) 1- 3- CRk, (13)-(CHZ)0-3-C(:O)-Rk,
(14)-(CH2)0-3-C(=O N(Ra) - (CH2) 0- 3- Rk, (15)-(CH2)0-3-N(Ra) C(=0) - (CH2) 0- 3- Rk,
(16)-(CH2)0-3-N(Ra) C(=0) - O (CH2) 0- 3- Rk, (17)-C(CH3)2N(Ra) C(=0) Rb,

(18) - C(CH3) 2N(Ra) C(=0) Rk, or (19)-C(CH3) 2N(Ra) C(=0) C(=O N(RbRc); -13 18
April 2006 WO 03/035077 PCT/ @B02/ 04753_ and_all other variables are as
originally defined AlfoRhodinaeny of the present yvetion is 7 eampapngd of Bormud @) sal t

t her eof . dxacthnasalefirat abofe, tivept tﬁﬂbﬁ)dler&fimnoﬂéleS Rinig opfior@npups (1) to (16).

Anot her I nd o For mula (1),

wherein %’Fﬂ&ﬂh@?%th%ﬁf Bﬂg 85 @%ﬁﬁﬁnt{sgxﬁ?\'}}f i (?H m%e@ [R an)‘? bstituted

Wi t h fr onsubstiteents (1) to (18) and is optionally mono-substituted with onc of the _
substituents (19)-to (34).

Another embodiment of the present invention is a compound of
Formula (I) as originally defined above, except that the definition of R2_ includes a

-111-



substituents each of which is independently halogen, -OH -CN, -0OCl-4
al kyl, -0-Cl1-4 hal oal kyl, -C(=O)Ra, -C02Ra, -SRa, -S(=0) Ra,l8-AuriRiteH ,

-C(=0) - CO- 4 aIkyI N(

-N(R2) (=0
(i) the al kyl

N Ra) S8l NAﬁggb), g(ozRa%-C(R;?)-co4 al kyl - N(RbRc), - SO2Ra,
) a - N( Ra -N(Ra) - C( =0
* é( =0 N(RaRb), 15 (3) -Rk, 20 25(30)(4) C:Q?’CT%[ ?"7‘R3k°,r wher ei n:

Is optionally substltuted with from1l to 4 substltuents each

of which is independently hal ogen, -OH, -CN, -OCl-4 alkyl, -0-Cl-4
hal oal kyl ,
-N(Ra) - (CH2) 2- 4- OH;

“Rs, - N( Rgyro\@otimit-nO® df the fojipwiRg optigy

-N(RaRb) ,

-N(Ra)CO2Rb -N(Ra)C( =0) - CO- 4 al kyl - N(RbRe),

and (ii) the al k{ is optional |y nono-substi

or
tuted with

i@taends iglakgchedo the gulgnatom g ky| -

or - N(Ra) - Gh #e)-€ L@ alkyd khoyh tHaSis awdhe®ionthdeing sitrogon: aalxbgem\m)lé hO-G1.gpt i onal I y

hib
substi L0t o0 L & QTR SRR ARG RD WSl dgpendent |
al kyl, - Orﬁhcéf these aabskiydents ﬁmﬂawmm@tmeomyomatbm@mata them‘n@nm@gacent car bon
at ons %r phenyl ;

, b
from1l to 4 heter ogt éngth?rnc g ﬁwﬁéé‘éﬁgﬁl%ﬁﬁ?r om N, @ﬁmd gonmlerlepg

hal ogen

t he het er odfosmulai(D ag pagjnally dg

qdcakayd eyﬂcem_mam th,efinitmn g R

50885077

ahCT / EBQZ/ Oﬁéﬁosﬁtuéé?\tsj(?) @M!D@)tah& i @e daﬁrﬁthbnfdfcma, Rkﬁscbpﬁoﬁau@stmsnuﬁamt s each of
nal oal kyl , Ve & 0 i R e, ot ot 18750 e B Bk ey Ya 5. o
6- menber ed 45@t utad, @d 1 he? sybstityerits, or Elomgonally monosubstltuted) each of which is
10  independently one of substitutents (1) to (31).
Another embodiment of the present invention is a compound of
Formula (I), wherein R1 is:
1)y -H,
2) -C1-6 alkyl, which is optionally substituted with one or more
15 substituents each of which is independently halogen, -OH, -CN,
-0-C1-6 alkyl, -0O-C1.¢ haloalkyl, -C(=O)R3, -CO2R2, -SRa,
-S(=0)Ra, -N(RaRD), -C(=0)-(CH2)0-3-N(RaRD),
N(Ra)-C(=0)-(CH2)p-3-N(RbR¢), -SO2R3, -N(R2a)SO7RD,
NRP
oA R
5y
-SOoN(R2RD), -N(Ra)-C(=O)RD, R™
20 or -N(R2)C(=0)C(=0)N(R&Rb),
3) Rk
(4)  -(CH2)1-3-RK, wherein:
1) the -(CH?2)1.3- moiety is optionally substituted with one or
more substituents each of which is independently halogen,
25 -OH, -CN, -O-C1-6 alkyl, -O-C1.6 haloalkyl, -N(RaRb),
-N(R2)CO2RDb, -N(Ra)C(=0)-(CH2)0-3-N(RPRC), or
-N(R2)-(CH2)2-3-OH with the proviso that the -OH is not
attached to the carbon alpha to N(R2); and
(i)  the -(CH2)1.3- moiety is optionally mono-substituted with -RS,
30 -C1-6 alkyl-R8, -N(R3)-C(=0)-(CH2)0-3-RS,

-N(R#)~(CH2)0-3-RS, -O-(CH2)0-3-RS, or
-N(R2)-C(=0)-(CH?2)(-3-RS; wherein RS is

-12-




containing from1l to 4 heteroatons independently selected fromN, 0 and S;
wherein the saturated heterocyclic ring is optionally substlBtAnégoddth
from1l to 3 substituents each of which is independently hal ogen, -Cl-4

al kyl, -wdodorrbky! -ORa, -Cl-4 haloal kyl, -0 Cl-4 al k\ericEhfas$# hal oal kyl
-C(=ORa, -CQ2Ra, -C(=0-CO 4 al kyl -N(RaRb), -S02Ra, oxo, or phenyl, (5)
-(CH2)0-3-C(=O N(Ra) - (CH2) 0-3-Rk, (6) -C(Cl-4 alkyl)2N(Ra)C(=O Rb, (7)
-C(Cl-4 al kyl)2N(Ra) C(=O Rk, or (8) -C(Cl-4 alkyl)2N(Ra)C(=0) C(=0) N( RbRc) ;
and all other variables are as originally defined above; or a
pharmaceutically acceptable salt thereof. In an aspect of this enbodi nent,
Ri is one of groups (1) to (5) (a)20 ﬁﬁl\ﬂﬁckm«)pﬂlmallyembsmihmémmh@hebhe pr esent

invention is a conmpound o (2) -C1..4
al kyl, which is optionall i‘/“gg ﬂ}ts( ﬁ?tﬂsr}n & l)(%a %ﬁl tuents each
of which is independent!y % il YIO ﬂf leqlk &A kyl |

-C(=O Ra, -CQ2Ra, -N(RaRbklkyh FO-C]CK l;z(ll)al](m-ﬂﬁetﬁyléhew@mmn):hed(talwe Rk, (4)
-(CH2) 1-4- Rk, wherein: (i) ,the ety is optionally substi t ut ed
with 1 of 2 substituents gﬁ%eﬂt%q(‘b?ﬂ*ﬁ)t?ms 0’éanr?'bllndependentIy hal ogen, - OH,

-0 Cl-4 alkyl, -0OCl-4 hal oal k{t), oa4~tm@mamp¢rc<hm1rétﬂd yeterh@cho; ) 1- 4-

noiety is optionally nmonoy éﬁtﬁlﬁﬁgtfféh?ﬂtovﬁﬁé?emdﬁ%nsﬁﬂ )7, 1- 2-Rs;
wherein Rs is -15 18 Apr|I 3/ 03907/ PCT/ 02/ 04753 (a) phenyl

which is optionally substllioﬂ’c oomlci Wl?%%thfsetara§ Eacyeligaimeds each of
whi ch i s independently haloptj;@fallysub@ﬂ.tut@d&hih}dngorﬁﬂme&u%tlmehts%of Cl-4

A, 10 54, B R RO C B, Ol O,
i ndependent |y sel ect ed é %aloelﬁ)(glngé@1 G?\ﬂ]@fl’egnél ﬁg‘alﬂéﬁ}@r ??a%l cringis
optionally -CO2R8, -C(=0)-(CH2)0-3-N(RaRD), -SO2R4, oxo, aryl or
-(CH2)1-3-aryl; or
) a 5- to 7-membered heteroaromatic ring
15 containing from 1 to 4 heteroatoms independently selected
from N, O and S; wherein the heteroaromatic ring is optionally
substituted with one or more substituents each of which is
independently halogen, -C1-¢ alkyl, -C1.6 alkyl-ORa, -C1.6
haloalkyl, -0-Cj.¢ alkyl, -O-Cj-¢ haloalkyl, oxo, or aryl;
20 (5)  -(CH2)0-3-O-(CH2)0-3-RK,
(6)  -(CH2)0-3-S(O)n-(CH2)0-3-RK,
(7)  -(CH2)1-3-ORK,
(8)  ~(CHp)1-3-O-(CH2)1-3-RK,
(9)  -O-(CH2)1-3-S(O)nRK,
25 (10)  -(CH2)0-3-N(R3)-RK,
(11)  -(CH2)0-3-N(R®)-(CH2)1-3-RK,
(12) «(CH2)0-3-N(R2)-(CH2);-3-ORK,
(13)  -(CH2)0-3-C(=0)-RK,
(14)  -(CH2)0-3-C(=0)N(R®)-(CH2)0-3-RK,
30 (15)  -(CH2)0-3-N(R2)C(=0)-(CH2)0-3-R¥,
' (16)  -(CH2)0-3-NR#)C(=0)-0-(CH2)0-3-RK,
(17)  -C(CH3)2NRC(=O)Rb,
(18) -C(CH3)2N(R2)C(=O)RK, or
(19)  -C(CH3)2N(R2)C(=0)C(=0)N(RbRC);
35
-13-



substituted with from1l to 3 substituents each of which is independently
hal ogen, -Cl-4 alkyl, -Cl-4 alkyl-ORa, -Cl-4 10 hal oal kyl, 18-Apmi20@4 ky! ,

or -O-Cl-4 haloalkyl; or (c) a 5- or 6-nmenbered saturated heterocyclic ring
cont ai niypg of#Re%1 to 4 heteroatons independently sel eg@Epot @B N 0 and S;
wherein the saturated heterocyclic ring is optionally substituted with
froml to 3 substituents each of 15 which is independently hal ogen, -Cl-4
al kyl, -Cl1-4 al kyl-ORa, 20 -Cl-4 hal oal kyl, -OCl-4 alkyl, -0-Cl-4

hal oal kyl , -C(=0)Ra, (5)or -C02Ra, -C(=0 N(Ra)-(CH2)O0- 3-RK,
(6)-C(CH3) 2N(Ra) C(=Q) Rb, (7)-C(CH3) 2N(Ra) O(=0) Rk,

(8) - C( CH3) 2iddR# )ofter VarlabeOni(aRbiRgihallyedefingd dbood;her vari abl es are as
originally defined above; 25 or a pharnaceutically acceptable salt thereof.
In an aspect of this enbodinent, R is one of groups (1) to (5). Another
enbodi ment @fa phamnasewisaly accepiable saliharepfa conpound of Formula (1), wherein

30 Rk is C3-8 cycl Oahlkh(ﬂ asp @Jt)Sfthi%@n%Hi%ﬁnf 'Rori% mgfougfﬂd) wAReL hyl ; a

bi cyclic_carbocycle ,sel ecte from tetra ron thyI a 5- or
6- menberad sat ur at ed ATHEEFRRRIMENL 0 hhﬁar%%l"é@’?f}oﬂés?? °f“‘f§p4 het er oat ons
mdependenthmmBJ(BchﬁelhrR:lrrsN 0 and S; a 5- or 6-nenbered heteroaromatic
ring containing fyomg to 4 heteroatons independently selected fromN, O

and S; or a bic ete vvhlch n Apr|I 2006 WO
03/ 035077 PCT/ GB /04 54 aﬁﬁyﬁ\a"’%f%véﬁaptt"aa %S‘B?te‘gwﬁﬁﬁﬁ@rleta saturated or
unsat ur at ed het er ocy ghbstituehts gaommmwnhmdeﬁeﬁaumgk hdl6ged, 10H,eCNat ons

i ndepenggnt |y sel ect ed ¢ gk, - QcqNthaRal @Jdird heosis) gra kyl , aryl,
bi cyclic carbocycle, sat urat ed ter&d) n I[)leteroaromatl c ring, or
bi cyclic heterocycle$ Ot i-BHRkAR t(FQﬂiﬁ lb(&taﬁ*?roml 5to 4

substituents each of NgRREO=)- adeaagnﬁ(@bRby SO RES-N(RaBDHRD, 35 (1) hal ogen,
NR"
N A R

N N
R L.

-SO2N(RaRb), -N(R4)-C(=O)Rb, R™ Lor

-N(R2)C(=0)C(=O)N(RaRb),

15 (3) 'Rk,
@)  -C]-4 alkyl-RK, wherein:

1 the alkyl is optionally substituted with from 1 to 4 substituents
each of which is independently halogen, -OH, -CN, -O-C1-4
alkyl, -O-C-4 haloalkyl, -N(RaRD), -N(R2)CO2Rb,

20 -N(R2)C(=0)-Co-4 alkyl-N(RPRC), or -N(R2)-(CH2)2.4-OH;
and

(ii)  the alkyl is optionally mono-substituted with -RS,
-N(R2)-C(=0)-C(-4 alkyl-RS, -N(R2)-Cq-4 alkyl-RS, -O-C-4
alkyl-RS, or -N(Ra)-C(=0)-Cp-4 alkyl-RS; wherein RS is

25 (a) aryl which is optionally substituted with from 1
to 3 substituents each of which is independently halogen, -OH,
-C1-4 alkyl, -C1-4 alkyl-ORa, -C1_4 haloalkyl, -O-C1-4 alkyl,
-0-Cj-4 haloalkyl, methylenedioxy attached to two adjacent
carbon atoms, or phenyl;

30 (b) a 5- or 6-membered heteroaromatic ring
containing from 1 to 4 heteroatoms independently selected
from N, O and S; wherein the heteroaromatic ring is optionally

-14-




(2) -OH, (3) -CN, (4) -Cl1-4 haloalkyl, (5 -Cl-4 alkyl, which is
optionally substituted with from1 to 3 substituents each d8 Ail@R06 s
i ndependently -OH, -CN, -0OCl-4 alkyl, -O Cl4 hal oal kyl, -C(=O Ra, -CO2Ra,
-SRa, - Stg@ERe77- N(RaRb), - C(=0) - (CH2) 0- 2N( RaRb) , PCT/GB02/04753
N(Ra) - C(=0O) - (CH2) 0- 2N( RbRc), -SQ2Ra, - N(Ra) SO2Rb, - SO2N(RaRb), or
-N(Ra)-C(Rb)=0O (6) -OCl-4 haloalkyl (7) -OCl4 alkyl, which is
optionally substituted with from1l to 3 substituents each of which is
i ndependently -OH, -CN, -OCl-6 alkyl, -OCl-6 hal oal kyl, -C(=0 Ra,
-C2Ra, -SRa, -S(=O Ra, -N(RaRb), -C(=0-(CH2)0-2N(RaRb),
N(N (Rg; ; C(C(:% ; ( 842% g; ZN(NO th) %?ﬂuﬁ&ﬁﬂ&frmﬂ ?@Sﬁ@ﬁﬁhﬂt&ﬁ%ﬁ%bﬁ\ﬂﬂm or (12)
- - =0, ' indi 1 é‘l‘lo 1 Ra Ra 12
-SRa, (13) -S(=O)Ra, ’zT)p%}‘ ggoé 5é §§N%a§bj? rpé, C(=0 -Cl-6
al kyl - N(RaRb), (17) - N( Regleal 2@( L Féahaloaélﬂyé)oxogw ®6), (19)
-N(Ra) SO2Rb, -17 18 Apri | 2006( )/\D (&35’ Qﬁé%ha%’ém%%%%&mmg( 20) Rm
(21)-C14 al kyl -Rm (22)- 21 ggé gl
(23) - (CH2) 0- 2- 0- ( CHR) 0- 2- 't 1{’9&5“) freist tOPEH%QBeﬂfeﬁlki selected
(25) - (CH2) 0- 2- C( =0 - ( CH2) fled-NR1@ and S; wherein the saturated heterocyclic ring is
optionally substituted with from 1 to 3 substituents each of
which is independently halogen, -C1-4 alkyl, -C1-4 alkyl-OR2,
-C1-4 haloalkyl, -O-C1-4 alkyl, -O-C1-4 haloalkyl, -C(=O)Ra,
10 -CO2R2, -C(=0)-Co-4 alkyl-N(RaRb), -SO2R2, oxo, or phenyl,
(5)  -(CH2)p-3-C(=O)N(Ra)-(CH2)0-3-RK,
(6)  -C(C1-4 alkyl)2N(Ra)C(=O)Rb,
(7)  -C(C1-4 alkyl)2N(R2)C(=O)RK, or
(8)  -C(C1-4 alkyl)2N(R)C(=O)C(=O)N(RbRC®);

15
and all other variables are as originally defined above;
or a pharmaceutically acceptable salt thereof.
In an aspect of this embodiment, R1 is one of groups (1) to (5).
20
Another embodiment of the present invention is a compound of
Formula (I), wherein R1 is:
1y -H,
(2)  -Ci-4 alkyl, which is optionally substituted with from 1to 3
25 substituents each of which is independently halogen, -O-Cj_4 alkyl,
-0-C]-4 haloalkyl, -C(=O)R2, -CO2R2, -N(RaRb), or
-C(=0)~(CH2)0-2-N(R2Rb),
3 Rk
4  -(CH2)1-4-RK, wherein:
30 @ the -(CH2)1-4- moiety is optionally substituted with 1 or 2

substituents each of which is independently halogen, -OH,
-0-C1-4 alkyl, -O-C1-4 haloalkyl, or -N(RaRb); and

(ii)  the -(CH2)1-4- moiety is optionally mono-substituted with -RS
or -N(R2)-(CH2)1-2-R8; wherein RS is

-15-




(26)-A(=0-0(CH)0-2-Rm (27)-C(=0Q N(Ra)-Rm or (28)-C(=0 -C(=0 N(RaRb);
and all other variables are as originally defined above; or 18 April 2006
pharmaceutically acceptable salt thereof. In an aspect of this enbodi nent,

the cycl@gld§ylsorsaryl, bicyclic 15 carbocycle, saturat %H}?go%p,gycl ic ring,
het eroaromatic ring, or bicyclic heterocycle is opti ona{ y substituted

with from1l to 4 substituents each of which is independently selected from
the groups (1) to (27). In an aspect of this enbodinment, Rk (i.e., the
cycloal kyl, aryl, bicyclic 20 carbocycle, saturated heterocyclic ring,
het eroaromatic ring, or bicyclic heterocycle) is optionally substituted

Wi Lhtf[omg t(()1;1 tsub?tllg'; uents @gch [{hﬁnwhwﬂié @tioﬂﬂggﬁﬂﬁﬂlﬁ‘tédgithﬁ?ﬁl of th;a
substituents 0 , .angd is.option nono- subst i tu with one o
the substituents (20) t_ol(g%gfl%bsvwgrgwa@ﬁf’t%@g@fs ‘plireideahdoady 'S
optional 'y substituted wi t®i-4pkghrdi-¢ alkyl-QRbHsEiudvlnakybaR1C1e4 alliHi ch i s

i ndependent |y one of the splgpCiluRMakyl;d to 25 (19), and is
nono-substituted with one of the substituents (20? to (28). In another
aspect ot this enbodi ment, eact) Rm3X oF fAdesHrhserd defetoareguatictidgc| oal kyl ; ary!
sel ected from phenyl and pegp#ihify lfromal fo-4 Heferddiiyindspendenay selatedd

het erocyclic ring containi,ng &roml.tq 4.het L n y sel ected
fromN, 30 0 and S; a 5- &° _-’n(g%%sr’ewgw [ ‘Z‘F@é@%ﬁ%ﬁ%@?g%ﬁﬁﬁhi ng from
1 to 4 heteroatons i ndepevhstttedyithdranel ¢ sybstituents eechpfiwlichither ein any N
is optionally oxidized toifdepeinderaly hitogeri, d@i-4 alkyh -©j ¢ wiklyl-ORAsCe140Ccycl € whi ch
is a bengene ring fused t - O ~6- @mr maked or unsaturated
heteroc?/((;:l ic ring contai n??llgal?ﬁb%{g?ﬁg ’ ﬁe(?g}rlb‘gq?at(l)ér@sﬁi’eqqect ed fromN, O
and S; wherein -18 18 April 20@% W2 D3t 63dberedCau@EBMhe@®@ix5dicting cycl oal kyl

or the aryl defined in LS 0nt i | b l1to4
substituents each of V\/n:Qc%hbllﬁ%l&lﬂ%ggﬁgn%gn}%ﬁ%ﬁlﬁagﬂ{eﬂ%gyElé%l <yl, -Cl-4
“?'c.‘l";_") I;yIZ  -0-Cl- 45a![ Eyl , fr;ml‘éfgr:héh\fd&rw@ssa : Rs?;gpwéw_g}s or

- - <-phenyl; e Saptidna bbrahied aeiGlont] fd Ngibstafiénieddch of I's

opti onaggy substituted "‘Whi‘bhfﬁgﬁéje &éﬁﬂﬁ ag%&t id gggﬁ(?l @ISP%%{'IW ch is

i ndependently -Cl1-4 al kyl COp"[hl on1 le S Bst tlhtel Wwth - - C;(4)Raal’kyl, -Cl-4
e &2 om0} b Cop- ohemnl . ea gy 1. 2-phenyl . a S

- -<-phenyl, -U=U)-B Ra, - -phenyl, - - -<-phenyl, a oS-
or 6-nenbered s rat‘ﬁ?‘@&gﬁt@wyiﬂl& ring containing froml to 4

het er oat ons indzlé ndentT € ) omN, 0 and S, or a 5- or 6-nenbered
het er oar omati c r@hg cOMIEREBANRAHEENRD.L to 4 heteroatons i ndependent!y

ﬁel ect ego}‘ ro? ]Ic\l_, (79dap@(§{q3)§}q@{at)@@d)§k,er oaromatic ring or the bicyclic
cterocyele deligye LB GhhR®racE0)cE=oNRbRE)

and all other variables are as originally defined above;

25  or a pharmaceutically acceptable salt thereof.
In an aspect of this embodiment, R1 is one of groups (1) to (5).
Another embodiment of the present invention is a compound of
Formula (I), wherein

30 Rkis C3.8 cycloalkyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle

selected from indany] and tetrahydronaphthyl; a 5- or 6-membered saturated
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N,
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene
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optionally substituted with from1l to 4 substituents each of which is 15
i ndependent |y hal ogen, -Cl-4 alkyl, -Cl1-4 hal oal kyl, -0-Cl1-48aipt2006 0- C1-4
hal oal kyl , oxo, phenyl, or -(CH2)1-2-phenyl. Another enbodi nent of the

present woyHesshen is a conpound of Fornula (1), whergicdRsbsshenyl; a 5-
or 6-nmenbered saturated heterocyclic ring 20 containing 1 or 2 heteroatons

selected from1l or 2 N atons, O or 10 atons, and O or 1 S atons; a 5- or

6- menbered heteroaromatic ring containing 1 or 2 heteroatons selected from
1 or 2 Natons, O or 10 atons, and O or 1 S atons; or a bicyclic

het erocycl e which is a benzene ring fused to a 5- or 6-nenbered saturated
het er ocycl i fing fusegl to@rst ai GHireghbdrea Latdrated of mg;emraﬁdimoc&aiﬁﬂ;g&ndtamﬂg ot her

vari abl es afrgmaﬁo@rhe@&folré gn&%gﬁr%g%{ Se?ercEeg H@(ﬁg | cally acceptable salt

thereof. In an as enyl, the saturated
heterocyclic ring, hethsreimihegyaloatkyl,and, bigsyclic Wb%?lﬁéamt@rlvtﬁy@b'@lq s
optional | y fhid) ﬁétbiddicﬂiiﬁ%h@ o bRMIL Heﬁéro%gté’lé'ﬁ&iphbﬂhﬁ lsGbs@AEdA vatth froMiCh i s

dependg |, 2006 WD 03/ 035077 PCT/ GB02/ 04753 (2
ICEI oro, S ﬁoyﬂbé%%maen*‘s(%%i fd%t”’*t‘bs)“ﬁ%“ (6) -Cl-4 alkyl, which is (2)

optionally substi t ut €&) wi hidogenor 2 substituents each of which is

i ndependently - COH, 1 4 alkyl, -OCF3, -N(RaRb), -C(=0 N(RaRb), or
N( Ra) - C( =O) - { CH2) 0- 2%%% (7) -OCF3, 10 (8) -O-Cl-4 alkyl (9)
-C(=ORa, (10) - -SRa, (12) -SRa, 15 (13) -N(RaRob), (14)
-C(=O N(RaRb) , (15) =& O)C(mﬂlpﬂlkﬂ? N(RaRb), (16) -N(Ra) (=0 Rb, or

10 (5)  -Ci-4 alkyl, which is optionally substituted with from 1 to 3
substituents each of which is independently -OH, -CN,
-0-C1-4 alkyl, -O-C1-4 haloalkyl, -C(=0)Ra, -CO2Ra,
-SR2, -S(=0)R2, -N(RaRD), -C(=0)-(CH2)0-2N(RaRb),
N(R?)-C(=0)-(CH2)0-2N(RPR€), -SO2R3,
15 -N(R2)SO2RD, -SO2N(R2RDb), or -N(R2)-C(Rb)=0,
6) -0-C1-4 haloalkyl
@) -0-Cj-4 alkyl, which is optionally substituted with from 1 to 3
substituents each of which is independently -OH, -CN,
-0-Cj.-6 alkyl, -O-C1.¢ haloalkyl, -C(=0)Ra, -CO2RA,
20 -SRa, -S(=0)R2, -N(RaRb), -C(=0)-(CH2)p-2N(R&RD),
N(R8)-C(=0)-(CH2)0-2N(RPRC), -SO2R%,
-N(R2)SO2Rb, -SO2N(R2aRD), or -N(Ra)-C(Rb)=0,

(8) -NOy,
) 0Xo0,

25 (10) -C(=O)Ra,
(11) -CO2Ra,
(12) -SRa,

(13) -S(=0)Ra,
(14) -N(RaRb),
30 (15) -C(=O)N(R2RD),
(16) -C(=0)-Ci-6 alkyl-N(RaRD),
(17)  -N(R3)C(=O)R®,

(18) -SOjRa,
(18) -SO2N(RaRD),
35 (19) -N(R2)SO2Rb,

-17 -



(17) -S02Ra; 20 (b) the phenyl is optionally nono-substituted wt @é
-(CH2) 1-2-Rm or (2) -(CH2)0-2-N(Ra)-(CH2)0-2-Rm and (c) t A8 Agail 2P

het erocyclic ring, heteroaromatic ring, or bicyclic heterocycle is

opti onalyy o§43@rn or di-substituted with 25 30 (1) 0X0 plcd)crolfdid 1- 2- Rm

(3) -O(CH2)1-2-Rm or (4) -(CH2)0-1-C(=0-(CH2)0-2-Rm In a feature of the
precedi ng aspect, each Rmis independently cyclopropyl; phenyl; a 5- or

6- menbered saturated heterocyclic ring selected from pyrrolidinyl,

i m dazol idinyl, pyrazolidinyl, piperidinyl, piperazinyl, and norpholinyl;

or a 5- or 6-nenbered heteroaromatic ring selected fromthienyl, pyridyl
optionally in the f Q ofrmn N-oxide, imdazolyl, pyrrolyl, pyrazolyl,

thi azolyl, isothi azol( éf ﬁﬁyﬁgfnl 2006 WO 03/ 035077 PCT/ GB02/ 04753
oxazol yl, isooxazol yl" oxa 420 t hi adi azol yl, pyrazinyl, pyrimdinyl,
triazolyl, tetrazol >(IZ2) quC'l'IQ)(D-Z-l‘é(RE) EHDelaARMy| ; wherein the cycl opropyl

IS unsubsti tuted; th zjyhenodHi)ézqm(yI@i)glsznsubst| tuted with from1l to 3

substitugnts each 5 tly halogen, -Cl-4 alkyl, -CF3,
-0-Cl1-4 3l kyl, (81) ﬁt#){&q-f gﬁ;"ur ated heterocyclic ring is

optional ly substl t ut e(ﬂS)vvl HCHR)@-CI=03 (o RM: s each of which is

i ndependently -Cl1-4 | e, lpg al kyl, -0OCF3, oxo, phenyl,

- (CH2) 1- 2- phenyl C?ggl p%(engjl%) ((;I?i))é:'-zp enyl, or 10 -(C02-CH2-phenyl; and
the heteroaromatic ri(A) i SCGONRAR®; osubstituted with 1 or 2 substituents
each of whi ch |s mdq@@nde@ﬁq cEoh@aky),, -CF3, -0-Cl-4 alkyl, -OCF3,

0XO0, gﬁy - (CH2) 1- 2- phe 15 Anot her enbodi nent of the present

i nventi is a corrpound of FormJIa (1), wherein R2 is: 20 25 30 35 (1)

-Cl -6 al kyl and all other variables are as originally defined above;

or a pharmaceutically acceptable salt thereof.
In an aspect of this embodiment, the cycloalkyl, aryl, bicyclic
15  carbocycle, saturated heterocyclic ring, heteroaromatic ring, or bicyclic heterocycle is
optionally substituted with from 1 to 4 substituents each of which is independently
selected from the groups (1) to (27).

In an aspect of this embodiment, Rk (i.e., the cycloalkyl, aryl, bicyclic
20  carbocycle, saturated heterocyclic ring, heteroaromatic ring, or bicyclic heterocycle) is
optionally substituted with from 1 to 4 substituents each of which is independently
one of the substituents (1) to (19), and is optionally mono-substituted with one of the
substituents (20) to (28). In a feature of this aspect, Rkis optionally substituted with
from 1 to 4 substituents each of which is independently one of the substituents (1) to
25 (19), and is mono-substituted with one of the substituents (20) to (28).

In another aspect of this embodiment, each RM is independently C3.7

cycloalkyl; aryl selected from phenyl! and naphthyl; a 5- or 6-membered saturated
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N,

30 OandS; a5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms
independently selected from N, O and S, wherein any N is optionally oxidized to form
an N-oxide; or a bicyclic heterocycle which is a benzene ring fused to a 5- or 6-
membered, saturated or unsaturated heterocyclic ring containing from 1 to 3
heteroatoms selected from N, O and S; wherein
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(2) -Cl-6 alkyl substituted with -N(RaRb), (3) -Cl1-6 al kyl substituted with
phenyl, wherein the phenyl is: (a) optionally substituted wilBWpidf9a to 4
substituents each of which is independently hal ogen, -Cl.4 alkyl, -Cl-4
hal oal kWyo 0305564~ 4 al kyl, -0-Cl1-4 hal oal kyl, or -CO- 4p%lThyd02M7%1Rb) and
(b) optionally nono- substltuted with -Cl-4 aI kyl substituted with a 5- or
6- menbered saturated heterocyclic ring containing from21l to 3 heteroatons
selected from1l or 2 N atons, 0 or 10 atons, and O or 1 S atons; wherein
the heterocyclic ring is optionally substituted with from1l to 3
substituents each of which is independently -G -6 alkyl, oxo, or a 5- or

? rremie [ edshﬁt er oar on@t tldalkyor tRORYPdefin&tlinfRm 18 cptibRall§ sﬁlﬁh@iéﬂ&hﬂf{sese: Eclt ed
rom 0 af, r r al ky
optionally substi ?%fletglg BIEShI Eﬁtegmc?f gChqs @d%&a&“ﬁ?ﬁ%ﬁeg‘ do'r‘?%1 nber ed

sat ur at ed nonocydti-¢ hHealkyloOye1-¢ alil, CQ Henhalpakyls NORTRD), phenyd, diet er oat ons

sel ected from 1 t@H3)|\ .gh@,ms 0 or 10 atom; and 0 -21 18 April 2006 WO
03/ 035077 PCT/ GB02/ 0475 5 or 1 S atons; ein the heterocycle is

opti onal Py subst it ut e8¢ saterated peteropyclie anad%fuﬁém RYdanertioaglbsubitityted ch i s

i ndependent |y - Cwith fmm(yﬂo4sub{ﬁt1(entse@ctabflwﬂlqh iokolepemdenplye@yla;alkyt (5) -Cl-6
alkyl , Substit ut egomrhil dbdmu@l wlin WIS, AN of AAGARRLOCCL) Bty Whi C

contains from1l t eroat ons_ sel ec or 10
atons, and 0 or 101 haRalkyiyese.aben, h@%ﬂ@rﬂ?ﬁ?ﬂnﬂT@ PheAy. is optionally

substituted wit h-COpphechyl, aCdz- wbzs)tljztphemylsa Bag b-mdémbddabutated | ndependent | y
-Cl-6 al - eny 10, and ot her variables are
as ori gllhal ly de%tﬂggychgﬁ{}%con&lmgg %H‘SH é@ﬁiﬂf"é&ﬂnwmge E’Eiﬁ?tgbﬁe@c@gl t thereof.
Anot her enbodi nefromd¥, Q &asl $0es 8ndr 6-memidrédretdrsaremat@mgeontamfng ¥ond-or mul a (1)

exactly as defi nW‘T‘iR‘Tt& magéeﬂg(g{m}y’, ﬁg&ﬁ%&&%& %g@ RNt except that

when is -C-6 'S With the proviso
that - N( RaRb) is nott %f‘%‘é‘@ﬁ@ﬂ‘aﬁ‘bﬂﬁ&l@ theigyghc h@tgqmw}p defigedigRBisal kyl group
that is attachedoptionallyhsubstitivgd With frOFENto(d suBstitushtsahcH dfevhidi(iRaRb) group is

t attagehed t t 0, Anot h
enbodi mant of héﬂﬁﬁl’f‘ﬁmﬁm BEGIMCAL BRG, L 4 ol ANE] ARSI Lo-c30, Aot her
haloalkyl, oxo, phenyl or -(CH2)1-2 phenyl

Another embodiment of the presént invention is a compound of
Formula (T), wherein RK is phenyl; a 5- or 6-membered saturated heterocyclic ring
20  containing 1 or 2 heteroatoms selected from 1 or 2 N atoms, 0 or 1 O atoms, and O or
1 S atoms; a 5- or 6-membered heteroaromatic ring containing 1 or 2 heteroatoms
selected from 1 or 2 N atoms, 0 or 1 O atoms, and O or 1 S atoms; or a bicyclic
heterocycle which is a benzene ring fused to a 5- or 6-membered saturated
heterocyclic ring containing 1 or 2 nitrogen atoms;

25
and all other variables are as originally defined;
or a pharmaceutically acceptable salt thereof.
30 In an aspect of this embodiment,

(a)  the phenyl, the saturated heterocyclic ring, heteroaromatic ring, or
bicyclic heterocycle is optionally substituted with from 1 to 3 substituents each of
which is independently

(1)  fluoro,

-19-




Formula (1), wherein R2 is nethyl; 25 30 and all other variables are as
originally defined above; or a pharmaceutically accept abl e 18aril2hes eof .
Anot her enbodi ment of the present invention is a conpound of Formula (1),
wher ei n i Sl or -Cl-4 al kyl; and all other vari abl as.originally
defined a 00!\;//23;507|c7)|r a pharmaceutically acceptable salt tﬁf@?@ﬁ%z 18- Apri l
2006 WO 03/ 035077 PCT/ @GB02/ 04753 In an aspect of this enbodinent, R3 is -H
or nethyl. In another aspect of this enbodinment, R3 is -H Another

enbodi nent of the present invention is a conpound of 5 Formula (1), wherein
R4 is Cl-4 al kyl substituted with an aryl, which is optionally substituted
with from1l to 4 subgp)tughlbfo,each of which is independently hal ogen, -OH,
-Cl-4 alkyl, -Ci1-4 al(g)yl %a -Cl-4 hal oal kyl, -OCl1-4 alkyl, -OCl-4

hal oal kyl, -CN, -N02,5L NP}, -cCl-4 alkyl-N(RaRb), -C(=O) N(RaRb),

-C(=O Ra, -CX2Ra, -@®) 4 &DHyl - C0O2Ra, -OCRRa, -SRa, -S(=0) Ra, -S02Ra,

- N(Ra) SO2Rb, 10 - SO2N§RaRb)F3,- N( Ra) C(=0O) Rb, - N(Ra) CO2Rb, -Cl-4

al kyl - N(Ra) CO2Rb, yl g i.QX ttached to twy. adjacent ring carbon

atons, phenyl, -Cl- Z%)QI k§/¢f‘gﬁgﬁ¥§l"f mﬁ’dggﬁlé)ﬁf/]& sugglt&f{ﬁyéﬁé-oﬁ-ﬁhet; wher ei n

het is a 5- or 6-nenber edswhstiaens el whichiinigdepsndeatln i@, CNor®P-Cli-4 0 4

het er oat oms i ndependent | yapkgj,e@@%j, -N{reRb),-CEREr4Rb)afRd het is optional ly
¢

15 fused with a benzene r i S.,0pt I 'y substituted with 1 or 2
substituents each of whi Mﬂ%&{; éégﬁw&\%&‘: i -4 al kyl, -G -4 hal oal kyl,
-O-Cl-4 alkyl, -OCl{® haDOE3.kyl, or -CO2Ra; and all other variables are
as orighmally define bovg;~2 a pharmaceutically acceptable salt
t her eof wAnot her enbg%‘fnenﬁ C&??lggl present invention is a conpound of
Formula (1), wherein®4 i sCEOR3,phenyl, wherein the phenyl is optionally
substituted 25 with fa@m ICOgRE substituents each of which is independently
fluoro, brono, chlorag -O—|Ra-C 1.4 alkyl, -C 1-4 fluoroalkyl, -OC 1-4
alkyl, -OC 1-4 fluorbtl ky¥R% _(CH2) 1- 2 N(RaRb), - SO2Ra, - (CH2) 0- 2- CCRRa,
- (CH2) 0- 2- N(Ra) CO2Rb,(12)NO2SR4,- SRa, - N(RaRb) or phenyl; 30 each Ra and Rb is
i ndepengently is H or44Cl- ky!; and all other variables are as
origi na(lijfy defi ned atgtl)%)e; 1ég{r%kayi{)h%r maceutical ly acceptable salt thereof.
(14) ~ -C(=O)N(RaRD),

(15) -C(=0)-(CH2)1-2-N(R2RD),

(16) -N(Ra)C(=O)Rb,or

(17) -SO2Ra3;

20 (b) the phenyl is optionally mono-substituted with
1)  -(CH2)1-2-Rm, or
(2)  -(CH2)0-2-N(R?)-(CH2)0-2-Rm; and
(c) the saturated heterocyclic ring, heteroaromatic ring, or bicyclic
heterocycle is optionally mono- or di-substituted with
25 (1 0X0

(2)  -(CH2)1-2-Rm,

(3)  -O-(CHp)1-2-RM, or

@) -(CH2)0-1-C(=0)-(CH2)0-2-R™M.

30 In a feature of the preceding aspect, each R is independently
cyclopropyl; phenyl; a 5- or 6-membered saturated heterocyclic ring selected from
pyrrolidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl, and morpholinyl;
or a 5- or 6-membered heteroaromatic ring selected from thienyl, pyridyl optionally in
the form of an N-oxide, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl,
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-23 18 April 2006 WO 03/035077 PCT/ GB02/ 04753 In an aspect of the preceding
enbodi nent, R4 is -CH2-phenyl, wherein the phenyl is optiol&lApyil 2006
substi tuted with from1l to 3 substituents, each of which is independently

F, -Br, -Cl-4 al kyl, -Ci1-4 fluoroalkyl, P i‘ﬁ;ﬂ -S02 5
Cl 4 al k‘y?%":‘é"@f 4 alkyl, -N(CH3)2 or -OC1-4 fluor oaI%IJ(ry Pn anot her

aspect of the preceding enbodinent, R4 is p-fluorobenzyl or

2, 3-di met hoxybenzyl . I n anot her aspect of the precedi ng enbodi nent, the
phenyl is optionally substituted with from1l to 3 substituents each of
whi ch is independently fluoro, brono, chloro, -OH -Cl-4 alkyl, -Cl-4
f1 uor oal kyI ,oxazﬂy@.’ﬁso@x@zlol(}y,l oxadi@xdBl; thiadib@ol§1l pyasA KyptimidiayPHAdolyd; N( RaRb) ,

-SQ2Ra, - F&%g , 2: ) CO2Rb, -NO2, or phenyl. In an
aspect of the pré te ?Pan%%%%&# wh‘% e phenyl is optionally substituted
with from1 to 3 subsﬁlﬁﬁm@ylﬁakﬂwbéﬁ“umﬁi ch is independently -F, -Br, -d,

-OH, -Gi-4 alkyl, - Orhélﬁlfxénypi%%ﬂl&m sub@ﬂ%dwﬁhqr}olﬁi’i to ?iubst@i&%s dhch

fl | kyl r nt 4 is
(1o oal byl 1 SPREPhpRRS Slech 8 BUFRECCHY BEOTIASTacHY 1
i nvention incl udes—MR@Rh:)orrpound of Fornmul a éi)a) V\,hersel n 20 R1 |sl-5k 325
30 35 Rk is phenyl V"ﬁh\éf\ﬁhtﬁ teéﬂétel% dhgpigéisy pﬁ %sﬁ hﬁl d% é)m 0
bstit t h,of 1-6 al kyl,
TSR i R
i ndependent | y - OGQIE% ox@lpksty], éﬁ%ﬁlzﬁ?algb%,?ﬁﬁ(?\l)tpge?ﬂxqﬂqzﬁmq (ra_l%% RgN( Rts)ga)
-S(=O R N( R a a) - C
S(OZR; 0 N (RaaR@OFi)C%?QLWqﬂa “or -N(Ra)-C{Rb)=O, (3) -Cl-6 hal oal kyl
(4) -0 Cl1-6 hal oal kylthe hqtgpamm@a@mls op@nallwﬂ@pptedz\dthﬂ&r,&pn | 2006
substituents each of which is independently -Cj_4 alkyl, -CF3, -0-Cj-4 atkyl,

-OCF3, oxo, phenyl, or -(CH2)]-2-phenyl.

15 Another embodiment of the present invention is a compound of
Formula (I), wherein R2 is:
(1)  -C1-6alkyl,
(2)  -Cj-6 alkyl substituted with -N(RaRb),
(€)] -C1-6 alkyl substituted with phenyl, wherein the phenyl is:

20 (a) optionally substituted with from 1 to 4 substituents each
of which is independently halogen, -C1-4 alkyl, -C1.-4
haloalkyl, -O-Cj.4 alkyl, -O-C1-4 haloalkyl, or
-C0-4 alkyl-N(RaRb); and
(b)  optionally mono-substituted with -C1-4 alkyl

25 substituted with a 5- or 6-membered saturated heterocyclic ring
containing from 1 to 3 heteroatoms selected from 1 or 2 N
atoms, 0 or 1 O atoms, and 0 or 1 S atoms;

wherein the heterocyclic ring is optionally substituted
with from 1 to 3 substituents each of which is independently

30 -C1-6 alkyl, oxo, or a 5- or 6-membered heteroaromatic ring
containing from 1 to 3 heteroatoms selected from 1 to 3 N
atoms, 0 or 1 O atom, and O or 1 S atom; or

(4)  -Ci-6 alkyl optionally substituted with -OH and substituted with a 5-
or 6-membered saturated monocyclic heterocycle which contains from

35 1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 O atoms, and 0
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WD 03/ 035077 PCT/ GB02/04753 5 (7) -C(=O N(RaRb), or (8) -C(=0-Cl1-6

al kyl -N(RaRb); and (b) optionally nmono-substituted with (1)8-Aptil2006

al kyl -Rm or (2) -C0-4 alkyl-N(Ra)-C0-4 al kyl-Rm wherein Rmis aryl

sel ect edwbhgmspheny!l and naphthyl; a 5- or 6-nmenber edpii L

het erocyclic ring containing from 1 to 3 heteroatons independently sel ected
fromN, O and S; or a 5- or 6-nenbered heteroaromatic ring containing from
1 to 3 10 heteroatons i ndependently selected fromN, 0 and S; wherein the
aryl defined in Rmis optionally substituted with from1l to 3 substituents
each of which is independently hal ogen, -Cl-4 alkyl, -CF3, -0OCl1-4 alkyl,
-OCF3, or -N(RaRb); tdrd Sabms;atteckihtht asteywld i€ optichgllgaibktitedd mithRm i s
optional |y substitut %mﬁowsﬁﬁauﬁuelﬁma@hbpwﬁmﬁmﬁaégafr&ﬂw .§364 f Whlch i's

i ndependently -Cl1-4 al %“I [ 0X0 js additi 'y “opt1ona
mono- subst i t ut ed wi t F9hEmAKYL 0%, éﬂ?‘?ei‘ylz%henyl, -C(=0) - phenyl ,

- C02- phenyl , - m@;(mz)ljﬁﬂkypbmwuxedmthaas ﬁrGQMGnﬁ)ef&mb&f(ﬁfblﬁhﬂb@hQ?I’ omatic
ring containing froml.to 3 heteroato i ndependent | elected fromN, O
and S; a%\d 20 the het‘%‘? G GBS oy ﬁngﬁfé?rPﬁ@aEf%“ﬁ%ff%li Iﬁﬁl tanpsy
substituted with 1 dror2 Quatostsj andémird Seaahs; otherein the hétsroameperinieist | y - Cl 4
al kyl or oxo; and allyabhgt smgs'hhﬁéa'\%& ﬁl%??ﬁﬂ&gfu&gg batn SPLARRR above: 2

or a pharmaceuti call y ?CCG e precedl ng

f eo
cl ass of conpounds of™{RE PSP gl}‘ﬂ ?'@r"f‘]?yh&xﬁ’c?ég GNY conmpounds of
Formula (1), wherein -25 18 Aprll 2006 WO 03/ 035077 5 PCT/ GB02/ 04753 (1)

- CH2- phepy! and"ﬁle tﬁér@ax\t}é]ﬁ papee{éyoln Ofi)eéme@? ¥ substituted with from1l to 3

substituents eac ch 'S Tuoro, bronmo, chloro, -OH
-Cl-4 al kyl, -Cl1-4 fluoroalkyl, -OCl 4 aI kyl, -O Cl-4 fluoroal kyl,

- (CH2) 1- 2- NoRapimace & acce tﬁ@k@lﬂh&e@@%\ - (CH2) 0- 2- N(Ra) CO2Rb, - NO2,
-SRa, - N(RaRb) or phenyl; (2) a fused bicyclic carbocycle sel ected from

, , and
Another embodiment of the present invention is a compound of

15 Formula (I) exactly as defined in the immediately preceding embodiment, except that
when R2 is -C1.6 alkyl substituted with -N(RaRb), it is with the proviso that
-N(RaRD) is not attached to the carbon atom in the -C1.¢ alkyl group that is attached
to the ring nitrogen (i.e., that the -N(RaRD) groﬁp is not attached to the carbon atom
alpha to the ring nitrogen).

20
Another embodiment of the present invention is a compound of
Formula (I), wherein R2 is methyl;
and all other variables are as originally defined above;
25

or a pharmaceutically acceptable salt thereof.
Another embodiment of the present invention is a compound of
Formula (I), wherein R3 is -H or -C1-4 alkyl;
30

and all other variables are as originally defined above;

or a pharmaceutically acceptable salt thereof.
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10 wherein Z1 is -Hor -OH and each Ra and Rb is independently is H or
-Cl-4 alkyl; and all other variables are as defined in the dBasgsil 2086 or a
pharmaceutically acceptable salt thereof. Another sub-class of the

pr ecedi %§77,0f conmpounds of the present inventiond any
conpoun;\goglf‘/@%i];rml a (1), wherein R4 is 4-fl uorobenzyIq)ct)r;rt'cﬂo%E§3

2, 3-di met hoxybenzyl ; and all other variables are as defined in the class;
or a pharmaceutically acceptable salt thereof. 25 Still another sub-cl ass
of the preceding class of conpounds of the present invention includes any
conpounds of Fornmula (1), wherein R2 is methyl; R3 is -H R4 is

4-f1uorobenzyl or 2, 3ndh BpEROR HERMMImBARS iR 8Nl IR addpeRGRAENt Iy IS

Hor -Cl-4 F | ; baéld al L,other variables are as defined 1n the class; or a
30 phar mace t%&f"l?‘%&% dbt'e salt thereof. -26 18 April 2006 WD 03/ 035077
PCT/ GB02/ 04753 Anot her class of the present invention includes any conpound

of Formula (I1): 5"‘“%\%&% Qg imért bf hé predéht idndon id a Egmlgoju%d 6P(2) (3) (4)
(5) (6) g 5( lQrm%@ (I)(, \%)ner in R4 i3 C724 alkyl substituted with an aryl, which is optionally
substituted with from 1 to 4 substituents each of which is independently halogen,
-OH, -C1-4 alkyl, -C1-4 alkyl-OR3, -Cj_4 haloalkyl, -O-C]-4 alkyl, -O-C1.4
haloalkyl, -CN, -NO2, -N(RaRb), -C1.4 alkyl-N(RaRb), -C(=O)N(RaRb), -C(=O)R2,
-CO2R3, -C1-4 alkyl-CO2R2, -OCO2R3, -SR3, -S(=0)R3, -SO2R2, -N(R2)SOoRb,
10  -SOpN(RaRb), -N(R2)C(=0)RD, -N(Ra)CO2RDb, -C1.4 alkyl-N(R2)CO2Rb,
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, -Ci-4
alkyl-phenyl, -O-phenyl, or -(CH2)(-2-het;
wherein het is a 5- or 6-membered heteroaromatic ring containing from
1 to 4 heteroatoms independently selected from N, O and S, and het is optionally
15  fused with a benzene ring, and is optionally substituted with 1 or 2 substituents each
of which is independently -C1.4 alkyl, -C1-4 haloalkyl, -O-C1-4 alkyl, -O-C1.4
haloalkyl, or -CO2Ra;

and all other variables are as originally defined above;
20
or a pharmaceutically acceptable salt thereof.

Another embodiment of the present invention is a compound of
Formula (I), wherein R4 is -CH2-phenyl, wherein the phenyl is optionally substituted

25  with from 1 to 3 substituents each of which is independently fluoro, bromo, chloro,
-OH, -Cj-4 alkyl, -C1-4 fluoroalkyl, -0-C1-4 alkyl, -O-C1-4 fluoroalkyl,
-(CH2)1-2-N(RaRD), -SO2R2, -(CH2)0-2-CO2R2, -(CH2)0-2-NR2)CO2Rb, -NO2,
-SRa, -N(RaRD) or phenyl;

30  each R and Rb is independently is H or -C .4 alkyl;
and all other variables are as originally defined above;

or a pharmaceutically acceptable salt thereof.
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met hyl which is optionally substituted with 1 or 2 of -O Cl-4 al kyl,

phenyl which is optionally substituted with from1 to 3 subdBiApmgfe6 each
of which is independently -F, -, Br, -Cl-4 alkyl, -CF3, -OCl-4 alkyl,

- OCF3, di oxy attached to two adjacent carbon phenyl , or
a 5- or @b%gﬁgﬁed saturated heterocyclic ring contai rﬁg %/8%9% to 3

het eroat ons i ndependently selected fromN, 0 and S; wherein the saturated
het erocyclic ring is optionally substituted with 1 or 2 substituents each
of which is independently -F, -d, -Br, -C-4 alkyl, oxo, phenyl, or

-C(=0O -phenyl; -H -0OH, nethyl or ethyl, optionally substituted with -CH
or -OCl-4 alkyl, -OCl-4 alkyl -N(RaRb), -N(Ra)-(CH2)2-0CH,

-N(Ra) - CO2Rb, - N(Ra):;C(=0) - = 2T -5 < - or

- (CH2) 0- 2- N(Ra) - ( 042;[6%?5%?&%)"%&?@%% Wﬂ%‘t\%@ 63?‘@%%1%’3%"&02/ 04753
Rs is: (1) thhehsiyl ispptionadly sybstutedtwithiftamal 1 vo 3 bubktitoents, each of whidhss i t uent s each
of whi ch i sindestagsndent-By, -0BLOBET) .4 Myl ACR L Kforoallsd - 0-@f K MikyORD,-- C1-4 5
hal oal kyg, Of#lgf %I yl 1 - O &ﬁ palo I(Lé%l OF 1 (5_?5%1“ SZ% af%g or

6- menberad SEAEtd Het %Mc’?@ é%?fﬁg' ‘hﬂ&?rﬂ?hg' °5 aPE°t 8 W&t er oat ons
i ndﬁp]?ndentbxyceaiﬁig@tbbedinidhqm‘t\is p%x@?@:&%&%ﬁhimahoxgbédzggal I Iy substi tult Edl

W t roml to 4 su i Q ich is. | endently -Cl-4 al kyl,
“Cl-4 al kyl - ORa, - cﬁﬁa%"éfegé?%;&%m‘ed’-r%f‘?lﬂg Shggiment e gyl ) 1 ool eyl
-C(=0) Ra, oswionglhesupstituted witlERmple JysubstitrentsFpchaof3rhicyis udapentientlyd

helt er oar O][mﬂimlo,l’ﬁrditgo,mhl‘&r@,i-OHnngf.d 8IRY11-C 104 Buorbakgy JOﬁCPﬁ&lHygd@{Iﬁﬁﬂ?nt Iy

sel ecte r ' ; { i i tituted wit romlto 4
subst i tgoentgﬁgég%Wb'Wé%ﬁ%@hdgg@%é@@&&éﬁ al kyl, -C 1-4 al kyl - ORa,
-Cl - 4 hal 0at(&HR)0-2-DRDCHP2BPINO2, oxphenyl- 4 hal oal kyl, or 15 oxo; R2 is (1)
-Cl -4 al kyl,

In an aspect of the preceding embodiment, the phenyl is optionally
substituted with from 1 to 3 substituents, each of which is independently -F, -Br, -Cl,
-OH, -C1-4 alkyl, -C]-4 fluoroalkyl, -O-C1 -4 alkyl, or -O-C1-4 fluoroalkyl. In
15  another aspect of the preceding embodiment, R4 is p-fluorobenzyl or 2,3-
dimethoxybenzyl.
A class of compounds of the present invention includes any compound
of Formula (I), wherein _

20 Rlis-Rk;

RK is phenyl which is ;
(a) optionally substituted with from 1 to 3 substituents each of
which is independently:
25 ) halogen,

2) -C1-6 alkyl, which is optionally substituted with 1 or 2
substituents each of which is independently -O-C1.¢
alkyl, -O-C1-6 haloalkyl, -C(=O)R2, -CO2R4, -SRa,
-S(=0)R?, -N(RaRb), -C(=0)-(CH2)0-2N(RaRb),

30 N(R2)-C(=0)-(CH2)0.2N(RPRC), -SO2R2,
-N(R2)SO2Rb, -SO2N(RaRD), or -N(R3)-C(Rb)=0,

3) -C1-6 haloalkyl,

()] -0-Cj1-6 haloalkyl,

(5) -C(=O)Rs,

35 (6) -CO2R3,
-24 -



(2) -Cl1-4 alkyl substituted with -N(RaRb), or 20 (3) -Cl-4 al kyl
substituted with a 5- or 6-nmenbered saturated nonocyclic hd8exudg80& which
contains from1l to 3 heteroatons selected from1l to 3 N atonms, 0 or 10

at ons, 1 S atons; wherein the saturated het optionally
substl t ut 6390£677 from1l to 4 substituents each of mﬂcﬁ%bﬁ:ﬁdépendently a
-C-4 alkyl; 25 R3is -Hor -Cl-4 alkyl; R4 is -CH2-phenyl, wherein the
phenyl is optionally substituted with from1 to 3 substituents each of

whi ch is independently fluoro, bronmo, chloro, -CH -Cl-4 alkyl, 30 -Ci1-4
fluoroal kyl, -OCl-4 alkyl, -OCl-4 fluoroal kyl, -(CH2)1-2-N(RaRb), -SO Ra,
- (CH2) 0- 2- CO2Ra, (CHZ)O -SRa -N(RaRb) or phenyl; each
Ra and Rb is |ndependentl and 35 s is an integer
equal to zero, 1, 2; é@ 18%@991C12®é]6ﬁ )03'!§b77 PCT/ GB02/ 04753 or a
pharmaceutically acce(p; ablo(pu@ﬁllynioh@.@mﬁtuteldnv@n aspect of this class, R4 is
- CH2- phenyl, wherein the nyIC ga]kglgﬁmo?}ally substituted with froml to 3
substituents each of WhICh isin 5 fluoro, brono, chloro, -OH,
-Ci-4 agkyl , -C 1-4 fl uor®al ky¥0- 431@1@@a)r0@+4<§}ky1-m’@c 1-4 fluoroal kyl ,
-(CH2) 1- 2- N(RaRb), -SQ2Ra, -(CH2)0-2-CO2Ra, -(CH2)O0-2-N(Ra)CO2Rb, -NO2, or

phenyl A sub- cla of t he edi ass o ounds of the present
i nvention i W@F‘ﬁ’ﬂ' 1@8‘?&8@?\' ng y&%‘f‘ﬁ’tﬂpg&k’ gp%%@?mw%sa% #ethed in the
precedi ng h@eotyis ring kaegihing frat Mo SrhetePoat@ns-iGdepdndehitydelestel Siohd Nf ed wi t h

-N(RaRb), 1p 4y S%M"S t&? nq{rﬁﬁ/ theihele cgwh{c'?ﬁ?%nt%? g?ltogl { j;ached to the

carbon atomin group 0 the ring nitrogen

(i.e., that %tﬁéamﬂémnd@?tbﬂ plested from Na(Q apdns avhein he carbon atom al pha to
the ring m]gr fﬂe”) JtEeﬁrﬁlpdeﬁﬁédﬁllimfsb%ﬁ@mﬂlfysﬁﬁ%ﬁtu%d&ﬁﬁmrcﬂﬁll%31S|S: of 0
conpounds o S ormul a
\/\h(ranr)el nQis phesuetﬁ ?Cﬁgyﬁ?ﬁ ﬁnﬂeﬂ gﬂgﬁﬁfo%xﬁbgm%g&p C@J or 6-nenbered
sat ur at ed hetero‘@ijlgﬂﬂ(ﬁlﬂ’ﬂ nQCE&,rﬁfaNﬂi% from1 to 3 heteroatons

i ndependent |y sel ect g §a¥t95fbd\hetgo@}@ﬁc§h an@@ | }om 29 ﬂ Al@@%ﬁuﬁu&#bﬁ I tuted

WICE h O)l Rg.g (2)r S Ubs\;vfth ngrr]ltl to %aé&su?uents eac% of w?nch is'in %gpengenq ¥ 1-4 kyl or

0X0, and is additionally optionally mono-substituted with phenyl,
-(CH2)1-2-phényl, -C(=0)-phenyl, -CO2-phenyl, -CO2-(CH2)1-2-phenyl, or a
5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms
independently selected from N, O and S; and

20 the heteroaromatic ring defined in R is optionally substituted with 1
or 2 substituents each of which is independently -C] -4 alkyl or oxo;

and all other variables are as originally defined above;
25  or a pharmaceutically acceptable salt thereof.

A sub-class of the preceding class of compounds of the present
invention includes any compounds of Formula (I), wherein

30 R2ismethyl;
R3is-H;
R4 is:
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(4) -N(Ra)-(CH2)1-2-heteroaromatic, wherein the heteroaromatic is a 5- or
6-menbered ring containing 1 or 2 N atons; 30 R2 is methyl; IRAnrd 2000 and
-29 18 April 2006 WD 03/035077 PCT/ GB02/ 04753 R4 is -CH2-phenyl, wherein
the pherydoigsseptionally substituted with 1 or 2 subsbirfdienbsseach of

whi ch is independently -F, -d, -Br, -Cl-4 alkyl, -CF3, -0-Cl-4 alkyl,
-S02CH3, -SCH3, -N(CH3)2 or -OCF3; 5 each Ra and Rb is independently -H,
methyl or ethyl; and s is an integer equal to zero or 1; or a
pharmaceutically acceptable salt thereof. 10 In an aspect of this subcl ass,
R4 is -CH2-phenyl, wherein the phenyl is optionally substituted with 1 or
2 substituents each of) \Ahiartn-j)lﬁ:nylndrﬁaamdl[wﬁﬂeyyl1d:optroﬁllly subdﬁltutedﬁfth4 al kyl ,
-CF3, -0-C1-4 alkyl, or er cla t he present
mvontion indl ades any 169BdRA AR BETEERI é@fﬁpﬂaﬁ’ép@ﬁ o}y B0 e R
is (i) a 5- or 6-nenber edbromouehdaredObter-¢ @lkyl: rel-4 fugroalsyl £7-Rilayg fromoO to
1 oxygen 20 atoms and frgmild-e;3 fMiotda n(@{zq N{Raﬂ)) JSGyRal cyclic

het erocycle which is a berz ne r R%u? nmb gd sat ur at ed
het er ocysgl ic ring containi ﬁg h@% 0 ﬂﬁa S\[{o’m 1to 3
nitrogen atons; wherein tRRaRDY bf gHeddl; Het er ocycl i c r| ng or bicyclic

het erocycle is optigﬂallg sﬁtlgute V\Althl 1to3subst|tuents each
of which is independently %e fyc e C-yﬁeﬁf E‘isff i ch is optionally
substituted with from1 to 4 substituentsZeach of which is independently
hal ogen, -0-Cl1-4 alkyl, -OCl;4 | kyl TOLRa, , - SRa,
-S(=O Ra, -N(RaRb), -C(=0O-( ) a¥y- 2) 0- 2N( RbRe) ,
-S02Ra, -N(Ra) SQ2Rb, -S2N(RaRR), or :N(Ra)-C(Rb)=0, (2)-0CH, (3)-C(=0 Ra,

(4)- C02Ra, (5)-C(=0) N(RaRb), -30 18 April 2006 WO 03/ 035077 PCT/ GBO2/ 04753
2
,and
10 wherein Z1 is -H or -OH; and

each R2 and RD is independently is H or -C1-4 alkyl;

and all other variables are as defined in the class;
15
or a pharmaceutically acceptable salt thereof.

Another sub-class of the preceding class of compounds of the present
invention includes any compounds of Formula (I), wherein R# is 4-fluorobenzyl or
20  2,3-dimethoxybenzyl;

and all other variables are as defined in the class;

or a pharmaceutically acceptable salt thereof.
25
Still another sub-class of the preceding class of compounds of the
present invention includes any compounds of Formula (I), wherein R2 is methyl; R3
is -H; R4 is 4-fluorobenzyl or 2,3-dimethoxybenzyl; each R2 and RV is independently
is H or -C1-4 alkyl; and all other variables are as defined in the class; or a
30 pharmaceutically acceptable salt thereof.
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(6) -C(=0-C1l-6 alkyl-N(RaRb), (7) -SRa, (8) -S(=ORa, (9) -SQ2Ra, 5
(10) -N(RaRb), (11) -Rm (12) -Cl-4 alkyl-Rm wherein the allﬁy’ipnls?,O%
optionally substituted with froml1l to 4 substituents each of which is

i ndependggbiyssePal ogen, -OH, -CN, -Cl-4 hal oal kyl, - Oyelick %E yi, 10
_OCl-4 haloakyl . -C(=O Ra. -ORRa, -SRa. -S(=O Ra, N

-N(Ra) C2Rb, -SQ2Ra, -N(Ra) SQ2Rb, -SO2N(RaRb), or -N( Ra) C(Rb) =0, (13)
-CO-4 alkyl-N(Ra)-C0-4 alkyl-Rm (14) -C0-4 alkyl-O C0-4 alkyl-Rm 15 (15)
-Q0-4 al kyl-S-C0-4 alkyl-Rm (16) -C0-4 al kyl-C(=0-C0-4 al kyl-Rm  (17)
-C(=0-0C0O 4 alkyl-Rm or (18) -C(=ON(Ra)-CO 4 al kyl -Rm 20 wherein each
Rm i s i ndependent I y -Atigerclasd dfahkpyrbsentinydntior inebidedan compaindrng|  and

napht hyl ; a4 qf- menbered saturated heterocyclic ring containing from1l
to 3 het eroatoms |ndependently selected fromN, 0 and S; or a 5- or
6-menbered heteroaromatic ring contapning from1l to 3 heteroatons

i ndependently selected from N, andj|S, @Herein any Nis optionally
oxidized to forman N oxide; wheret hegaryl is optionally substituted
with from1l to 3 substituents ch pf ﬁ i s independently hal ogen,
-Cl-4 al kyl, -CF3, -OCl- at%«y{?i\i&@ «ﬁ(zRaRb) the saturated
heterocycllc ring is optionally substitutkd with from1l to 3 substituents
each of which is independently -di-4 al ky®P or ox@); and is 30 additionally
optionally nono-substituted with phenyl, -(CH2)1-2-phenyl, -C(=0O) -phenyl,
- @02- pheny! whefeinr C02- (CH2) 1- 2- phenyl ; and t he heteroar omati cringis
optional Ly substituted with 1 or 2 substituents each of which is

i ndependently hal ogen, -Cl-4 alkyl, or oxo; -31 18 April 2006 WO 03/ 035077
PCT/ GB02/ 04Y58 and all other variables are as originally defined above; or
a phar maceut i cal {1y a%&ﬁ}l%mlc%@@fgdon heGlutcd i1t a6k 25 q{arggne precedi ng

cl ass of conpounds of th resen I nvention includes any conpounds of
Fornula (1), whet2i n phenyl wh1ch is optionally substituted with from 1 to 3 substituents

each of which is independently -F, -Cl, Br, -C]-4 alkyl, -CF3, -0-C1.4
10 alkyl, -OCF3, methylenedioxy attached to two adjacent carbon atoms,

or phenyl, or
3 aSs-or 6-membered saturated heterocyclic ring containing from 1 to 3
heteroatoms independently selected from N, O and S; wherein the
saturated heterocyclic ring is optionally substituted with 1 or 2
15 substituents each of which is independently -F, -Cl, -Br, -C]-4 alkyl,

oxo, phenyl, or -C(=O)-phenyl;

T is

1) -H

20 (2) -OH,
3) methyl or ethyl, optionally substituted with -OH or -O-C].4 alkyl,
@  -0-Cj-4 alkyl
(5)  -N(R2RD),
(6) -N(R3)-(CH2)2-OH,

25 (7  -N(R2)-CO2Rb,
(8)  -N(R2)-C(=0)-(CH2)1-2-N(RaRD),
(9 RS,

(10) -(CH2)1-2-RS, or
(11)  -(CH2)0-2-N(Ra)-(CH2)p-3-RS;
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Rl is: R10
(3) 20(4)

(5)

substituents each of which is independently -OH, -OCl-4 alkyl,

- (=0 Rayo

$43%65

, -SRa, -N(RaRb), or -C(=0) N(RaRb), -debrnPoBasrss -

-C(=O N(RaRb), , -32 18 April 2006 WD 03/ 035077 PCT/ GB02/ 047535
(6)-C(=0-(CH2)1-2-N(RaRb), (7)-SQ2Ra, (8)-(CH2)1-2-Rm
(9)-(CH2)0-2-C(=0) - (CH2)0-2-Rm (10)-C(=0-0O(CH2)0-2-Rm or
(11)-C(=O N(Ra)-(CH2)0-2-Rm RIOis -H -0OH -Cl-4 alkyl, -OCl-4
or -O(CH2)1-2-Rm; 10 R12 is 15

- N(RaRb) ,

10

15

20

25

30

35

RS is:

R2 is

(1)  phenyl optionally substituted with from 1 to 4 substituents each
of which is independently halogen, -C1-4 alkyl, -C1-4 alkyl-OR3, -C1 .4
haloalkyl, -O-C1.4 alkyl, -O-C1_4 haloalkyl, or -N(RaRDb);

2 a 5- or 6-membered saturated heterocyclic ring containing from
1 to 3 heteroatoms independently selected from N, O and S; which is
optionally substituted with from 1 to 4 substituents each of which is
independently -C]-4 alkyl, -Cj1.4 alkyl-ORa3, -C1_4 haloalkyl, -O-Cj_4 alkyl,
-0-C1-4 haloalkyl, -C(=0O)R2, oxo, phenyl, or -CH2-phenyl; or

(3)  a5- or 6-membered heteroaromatic ring containing from 1 to 3

heteroatoms independently selected from N, O and S; which is optionally
substituted with from 1 to 4 substituents each of which is independently -Cj_4

alkyl, -C1-4 alkyl-OR2, -Cj.4 haloalkyl, -O-C]-4 alkyl, -O-C1-4 haloalkyl, or

0Xo0;

(1)  -C1-4alkyl,

(2)  -C1-4 alkyl substituted with -N(RaRDb), or

3) -C1-4 alkyl substituted with a 5- or 6-membered saturated monocyclic
heterocycle which contains from 1 to 3 heteroatoms selected from 1 to
3 N atoms, 0 or 1 O atoms, and 0 or 1 S atoms; wherein the saturated

heterocycle is optionally substituted with from 1 to 4 substituents each
of which is independently a -Cj.4 alkyl;

R3 is -H or -C] -4 alkyl,

R4 is -CH)-phenyl, wherein the phenyl is optionally substituted with from 1 to 3
substituents each of which is independently fluoro, bromo, chloro, -OH, -Cj.4 alkyl,
-C1-4 fluoroalkyl, -O-C1.4 alkyl, -O-C1-4 fluoroalkyl, -(CH2)1.-2-N(RaRb), -SO2R2,
~(CH2)0-2-CO2R2, -(CH2)0-2-N(R2)CO2Rb, -NO2, -SR, -N(RaRDb) or phenyl;

each Ra and Rb is independently is H or -C1_4 alkyl; and

s is an integer equal to zero, 1, or 2;
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-H, -Cl-4 alkyl, which is optionally substitdBéd

P86 1 or
- OCF3,
CO2Ra,

al kyl ,




20 R2 is nethyl; (1) -H (2) -Cl-4 alkyl, which is optionally substituted
with 1 or 2 substituents each of which is i ndependent | y - OH3 Apod 290
al kyl, -OCF3, -C(=O Ra, -CO2Ra, -SRa, -N(RaRb), or -C(=0O N(RaRb), (3)

-C(= O)Rawﬂ f/@s)s%f%COZRa, (5) -C(=0-(CH2)1-2-N(RaRb), oOhcrlShyiaPRa;, R3 is
-H or yls R4 is -CH2-phenyl, wherein the phenyl is optionally
substituted with from1l to 3 substituents each of which is independently
fluoro, bronmo, chloro, -OH -Cl-4 alkyl, -Cl-4 fluoroalkyl, -OCl-4 alkyl,
-0-Cl -4 fluoroal kyl, -(CH2)1-2-N(RaRb), -SQ2Ra, -(CH2)O 2-C02Ra,

- (CH2) 0- 2- N(Ra) CO2Rb, -N02, -SRa, -N(RaRb) or phenyl; and 30 each Ra and Rb
is independently -H or -Cl-4 alkyl; or a pharmaceutically acceptable salt

t her eof . |I’(1) anll%ﬁlgfﬁ“ a@{ygc{]elpfabfe%gl? 13 5 R4 is -CHz- phenyl wherein the

phenyl is %pP 3 bst

which is independenti}rﬁﬁna:%%eci his Fias, C%é@?ﬁs‘%’éfsf%‘“ }‘%ﬁfgtﬁls oiggg °
Tloug;r104 O?rgﬁp ks Qintedith fr&:&‘l-’ﬂo 3bkgtituent§dach of Whieh ib&htﬂepgnden@ Cl-4 al kyl,
-(CH2)0 52 %@fﬁ)dﬂo’&ocgﬂ 'C% uﬁglﬁ fl@%ﬁ?l I Iil s LQyAnot her cI ass of
the pr esentﬂuoma&ryi,l-@ﬂz)h@’rN(BéE arSP2EInEeHAN-HEOPRYR2 OHa | R ~N N R4 (i);

wherei n R2 _{¢)h LNEAEOKBINGS, ZPhenyl

A sub-class of the preceding class of compounds of the present

invention includes any compounds of Formula (II) exactly as defined in the preceding
10  class, except that when R2 is -C1-4 alkyl substituted with -N(RaRb), it is with the

proviso that -N(RaRb) is not attached to the carbon atom in the -C1-4 alkyl group that
is attached to the ring nitrogen (i.e., that the -N(RaRb) group is not attached to the
carbon atom alpha to the ring nitrogen).

15 Another sub-class of the preceding class of compounds of the present

invention includes any compounds of Formula (I}, wherein

Q is phenyl;
20 Tis:
1)  -H
(2)  -N(R2RD),

(3)  a5-or 6-membered saturated heterocyclic ring containing from 1 to 3
heteroatoms independently selected from N, O and S; which is
25 optionally substituted with 1 or 2 substituents each of which is

independently -C1-4 alkyl or -C(=O)Ra, or
“) -N(R2)-(CH?2)1-2-heteroaromatic, wherein the heteroaromatic is a 5- or
6-membered ring containing 1 or 2 N atoms;

30 R2is methyl;

R3 js -H; and
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25(4) -Cl1-6 alkyl, -Cl1-6 alkyl substituted with -N(RaRb), -Cl1-6 alkyl
substituted with phenyl which is: (a) optionally- substitut&$AprR08d om 1
to 4 substituents each of which is independently hal ogen, -Cl-4 al kyl,

-Cl-4 hgleald¥ds - O CL-4 alkyl, -O Cl-4 hal oal kyl, or BLKyl - N RaRb)
and (b) ogtil,onally nono- substltut ed with -Cl1-4 al kyI "J@%ﬁ’??m ed with a 5-

or 6-nenbered saturated heterocyclic ring containing from1l to 3

het eroatons selected from1l or 2 N atons, O or 10 atons, and O or 1 S
atons; wherein the heterocyclic ring i.s optionally substituted with from1l
to 3 substituents each of which is independently -Cl-6 alkyl, oxo, or a 5-

or 6-nmenberRd dl@tgtm MRkidréin ::g)tmenﬂi%f’tfpﬁblﬁwl@@uﬁsﬁﬁlﬁdlvﬁtpl§r2he'[ er oat ons

opt onal 1y SbGetich of FhRFBeenoaDudl i ERaCid 0% 6P 0P ember od

sat ur at ed nalkgcyp€I2CE 3 B@EHE Y elyEHS )i -©CFgont ains from 1 to 3 heteroatons
selected from1l to 3 N atons, 0 or 10 atons, and O or | S atons; wherein
the heterocycle is tionally substituted with -34 18 April 2006 WO

03/ 03507% P@Fh@@2¢BBT&3in<(P§DIdOBtIYffbrmelh}ﬂgrelhﬁtm@ti tuents each of which is

i ndependent |y -Cl1- 6 alkyl, -0OCl-6 alkyl, oxo, or phenyl; or -C 1-6 alkyl

substituted with a 5- o[ 6 menher ed heteroaromatlc ring Wmch cont ai ns
from1l to SSﬁé‘f‘éIPt?ﬁfffﬂt'E‘ PN ed from1l to 3 N atoms, O or 10 atons, and O
or 1 S atons; wherein the heteroaromatic ring is optlonally substituted

wth from1 |ch|s inde endently -Cl1-6 al kyl,
with fr otaophglgtt@ataah SAbRFECH e atvh p y - y

AR o i Rt e A S TR

sub- cl ass obptichallyxubgreted@ith il a5 3 swstlmaﬁpwndswafchtshﬂd@e@@ﬁmy -F,Lowyention
i ncl udes an)Bchﬂ‘p‘?ﬂEﬂ ﬁé I@Rgmlaﬂ(y&ftld actly as defined 1n'the pr ecedi ng

15 cl ass, except substituted with -N(RaRb), it
is with the provi so that -N(RaRb) is not attached to the carbon atomin

the -Cl-6 al kyl groupdofat class of compounds of the present invention includes any
15  compound of Formula (I), wherein

R1is-Rk;

Rk is (i) a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 oxygen
20  atoms and from 1 to 3 nitrogen ‘atoms or (1i) a bicyclic heterocycle which is a benzene
ring fused to a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1
oxygen atoms and from 1 to 3 nitrogen atoms;
wherein the saturated heterocyclic ring or bicyclic heterocycle is
optionally substituted with from 1 to 3 substituents each of which is independently
25 (1)  -C1.4 alkyl, which is optionally substituted with from 1 to 4
substituents each of which is independently halogen,
-0-C1-4 alkyl, -O-C1-4 haloalkyl, -C(=0)Ra, -CO2R4,
-SR2, -S(=0)R2, -N(RaRb), -C(=0)-(CH2)p-2N(RaRb),
N(R8)-C(=0)-(CH2)0-2N(RbRC), -SO2R?,

30 -N(R2)SO2Rb, -SO2N(RaRD), or -N(Ra)-C(Rb)=0,
(2) 'OH’
(3) -C(=O)Ra,
4)  -CO2Ra,

(5)  -C(=O)N(RaRb),
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is attached to the ring nitrogen (i.e., that the -N(RaRb) group is not
attached to the carbon atomalpha to the ring nitrogen). 208 Apsid Re6
sub-cl ass of the preceding class of conpounds of the present invention

i ncl ude ounds of Fornmula (111), wherein R2 isg, ~Cl-4 al kyl, 25
(2) -(%??y%}?ﬁ?p%m), (3) - (CH) 1- 3- phenyl, wherein ?ﬁgk%ﬂﬁze’%y is: (a)
optionally substituted with from1l to 3 substituents each of which is

i ndependently fluoro, chloro, brono, -Cl..4 alkyl, -CF3, -OCl-4 alkyl,
-0-CF3, or 30 -(CH2)1-3-N(RaRb); and (b) optionally nono-substituted with
-(CH2) 1- 3-saturated heterocycle which is a 5- or 6-nmenbered saturated

heterocyclic ring congpi nLogd)i@ng dikjion@aRdj eroatons selected from1l or 2
N atonms, O or 10 atons, and O or 1 gS% 18 April 2006 WO 03/035077

PCT/ GB02/ 04753 at ons,(Thher®th the heterocyclic ring is optionally
substituted with frqg) 1 tei=8)Babstituents each of which is independently
-Cl-4 al kyl or pyri d;{)' (4905rLH2) 1- 3-saturated heterocycle, wherein the
-(CH2)1-3- noiety is opt o%lal’ly substituted with an -OH and the saturated
heterocyZle is a 5- dl0)%- mIRIBPhd sat urated nonocyclic heterocycl e which
contains from 1 to Fjpeteg@atons selected froml to 3 Natonms, 0 or 1

0
atons, and 0 or 1 S,atons. Wherein the heter cle is,opti.onall}
substituted with fré?mﬁ)l %14 a@%@s{{hlfv %"ﬁ‘f‘?’ee %ﬁ¥so‘?p?\ﬂﬂ$lg'ﬁgf’séltqt?f{j‘¥%kéndent ly a
-Cl-4 alkyl; 10 or (5) -(CH2)fred-1RYeisobétituefRS each of Whith isBidépehdentip RA i's
- CH2-phenyl, wherein the phenyhabsinORi, 00R! Iy _Shddsiubyl Ubsd; Wafidy from 1 to 3

“Cra ayi S S2C1-4 f1'vor oal kylO-CIG TeioRkoh RORE CEERRE BRtor oal Kyl |
- (CH2) 1- 2-N(RaRb) , -SO02Ra, - (St20IR22-NIRERY), -NRE)RE -3¢ Ra) C2Rb, - NO2,
1.S§a<:il kyl( !?a(l?lr)) aOthPﬁQZLht ?(r:]gl @Racc p%ﬁ@éﬁélgﬁu)’f?{égﬁgﬁaﬁﬁﬁyhyals;e?t OI)f ¢
this subclass, R4 is (1DH2-Gheéalkyl-NEGRCoOHhalkHRBheny! i s
(14) -Co-4 alkyl-O-Cp-4 alkyl-Rm,
15 (15) -Co.4 alkyl-S-Cg-4 alkyl-Rm,
(16) -Cg-4 alkyl-C(=0)-Cg-4 alkyl-Rm,
17y -C(=0)-0-Cp-4 alkyl-Rm, or
(18) -C(=O)N(Ra)-Cg-4 alkyl-Rm;

20  wherein each R is independently -C3_6 cycloalkyl; aryl selected from phenyl and
naphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3
heteroatoms independently selected from N, O and S; or a 5- or 6-membered
heteroaromatic ring containing from 1 to 3 heteroatoms independently selected from
N, O and S, wherein any N is optionally oxidized to form an N-oxide; wherein

25 the aryl is optionally substituted with from 1 to 3 substituents each of

which is independently halogen, -C1.4 alkyl, -CF3, -O-C1.4 alkyl, -OCF3, or
-N(RaRrb);

the saturated heterocyclic ring is optionally substituted with from 1 to 3
substituents each of which is independently -C1-4 alkyl or oxo, and is

30 additionally optionally mono-substituted with phenyl, -(CH2)1-2-phenyl,

-C(=0)-phenyl, -CO2-phenyl, or -CO2-(CH?2)1-2-phenyl; and
the heteroaromatic ring is optionally substituted with 1 or 2
substituents each of which is independently halogen, -Cj-4 alkyl, or oxo0;
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optionally substituted with from1l to 3 substituents each of which is

i ndependently 25 fluoro, brono, chloro, -OH -Cl-4 al kyl, 18Aptil 2006
fluoroal kyl, -OCl-4 alkyl, -OCl-4 fluoroalkyl, -(CHZ)l 2- N( RaRb) ,

- S02Ra, wé Ghidkf»2- C02Ra, - (CH2) 0- 2- N(Ra) CO2Rb, - NC2, pﬂ,ggym Anot her

cl ass of conpounds of the present invention i ncl udes any conmpound of
Formula (1), wherein RLis -C(=ONH(CH2)1-2-Rk ; and Rk is (i) a 5- or

6- menbered saturated heterocyclic ring containing froml1l to 3 35

het er oat ons i ndependently selected fromN, 0 and S, or (ii) a 5- or

6- menmbered -36 18 April 2006 WO 03/035077 PCT/ GB02/ 04753 5 10

het er oar omagndalt dther veoatilesi and ascpriiginally definad 3bdvet er oat ons i ndependent |y
selected from N, Oand S; and all other variables are as originally
defined above; or a pharnaceutically acceptable salt thereof. A sub-class
of the prec8ut AirRReadcally agcspipllemisthereol he present invention includes any
conpounds of Fornmula (1), wherein Rl |s -C(=O NH-(CH2) 1-2-Rk ; and Rk is
(i) a 5-gor 6-nenbere at,urated het cli.c ring.c aining fromlto 3
het er oat e |ndepende‘gts'fD élgsél t@?é’&ec? Kf O(f) "’gd ‘b{]lt"e(l?rF%ema 5- or

6- menber ed meﬁ&ﬂen@mmqompoumgdﬁmlmﬂhghénemﬂ 1 to 3 heteroatons
|ndependently selected from N, O0andS; R2 is nethyl; 20 R3is -H or nethyl;
25 R4 is - henyl, wherein the phenyl is optionally substituted with
fromlto 3 éﬁgbstituents each of which is independently fluoro, brono,

chloro, -OH, -Ci1-4 alkyl, -Cl1-4 fluoroalkyl, -OCl1-4 alkyl, -OCl-4

f1 uoroal kyl , R CH2) 1- 2- N( RaRb), - SO2Ra, -( CO2Ra,

(CHZ)OZN(Ra -SR? -N(Ra enyl; and each, Ra and Rb is
or C£4 al o] sal t

py)

i ndependently - r-a arma eutcally acc
t hereof. 30 In an 'aspect othhl s gubc IS -CH2- phenyl] wherein the
phenyl is optional\g subst\teut ed \tr m 1|§o 3 subsiNtuehts each of

whi ch is independently fluoto, brono, Rl or o} - OH, F%i 474l kyl, ,-C1-4
fluoroal kyl, -OCl-4 alkyl, -OCl-4 quoroaIkyI -(CH2) 1- 2- N(RaRb),
-S2Ra, - (CH2)0-2-C2Ra, -(CH2)O0-2-N(Ra)CO2Rb, -N02, or phenyl. -37

12\ 771. l‘s .
N 0 R®. 2, g
U, U, My @N\:

hy
, R® R®

R8is:
m  H
15 (2)  -C1-4 alkyl, which is optionally substituted with 1 or 2
substituents each of which is independently -OH, -0-Cj.4
alkyl, -OCF3, -C(=O)R2, -CO2R3, -SR&, -N(RaRD), or
-C(=O)N(RaRDb),
(3) -C(=0)Ra,
20 4) -CO2Ra,

(5)  -C(=O)N(RaRD),
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18 April 2006 WO 03/035077 PCT/GB02/0 4753 It is to be understood that

addi ti onal enmbodiments of the present invention include, budBAnrd2(e0

limted to conmpounds of Formula | wherein each of two or three or nore of

RL, R2, {8.3fke7Ra, Rb, Rc, Rd, Rk and Rmis independegitlogedeti ned in

accordance mntg its deflnltlon in one of the enbodinents or an aspect 5

thereof as set forth above, or in accordance with its definition in one of

the foregoing classes set forth above or a sub-class or feature thereof.

Any and all possible conbinations of these variables in Formula | are

addi tional enbodinents within the scope of the present invention. 10 An

aspecttcf th? ﬁfefgnqejnveg@kgqF$§gq%§§an§nd sel ected fromthe group

consisting o oxy r ox

- et hyl - 29(4 nethylphzﬂyl)§§q§¥o 1, 6- di hydropyri m di ne-4-car boxam de; 15.

N- (2, 3- di met hoxybenzy®) -5 «Hﬁﬂpaﬂyn | - methyl - 2- (ﬁ netrglphe?yl)-G-oxo-l,G-

di hydr opyri m di ne- 4- qg;box§ﬂkg¢2_ —bﬁﬂgﬂgb moxy enzy

4-[ (di meg hyl am no) et hyl ] p r oxXy-

ne%gyl goio 1, 6- di hyd aopyg'ﬁﬁ 2méhgﬁd%anlde N- (4-fl uorobenzyl)-2-{

oL ) T e o ¢

0XO- i hydropyri m di ne-

N- (2, 3-di met hoxybenz - 5- hydrOﬁéil-nethyl -0X0-2-[4-(pyrrolidin-I-

yl met hyl ) ph&A¢is-Hi dﬁhwohibﬁyﬂr diahkl, ANRARBD 0 B-(Skt2)1-2-Rm ;

N-(4- quorobenzyI) 5- hydr oxy-

| - met hyl 0 2-[4-(pyrrolidin-1-ylnmethyl)phenyl] -

1, 6- dlh groﬁégﬁnldlne 4- car boxam de; 30 N-(4-fluorobenzyl)-5-hydroxy-

- et hyl - 6- oxo- 2- [ 4- (giper iMj n- 1-yl met hyl ) phenyl ] -

Il 6- d![ EYFr gp}’E'4m( di ng )4I Caé{iﬁﬁ m%l h)Né éﬁron{ﬁjy sﬂgﬂﬁggd%}éﬁ?%ﬁ” )-5 -hydroxy-
-me -2- nDrp ol i n-

oxo- 1, 6yd| hydr opyri m di ne-s"!PSE PSS OE@hlchwndL@em@wﬂy -Q3.06-914 03/ 035077

PCT/ GB02/ 0 1753 N-(4-f| uoakberagil,~-Sn)Ra, o(gy)%Rh -SRa, -N(RaRb), or

- met hyl - 5 [ 4- (nor phol i n- 4- &Uﬁ a%/a(@g)henyl] 0XO0-

1, 6-di hydr opyri m di ne- 4-ca

N-(4-fl uoroE)e/nzyI ) - 5- (hydreoz(y&d)Rmat hyl - 2-{4-[ (4- et hyl pi perazin-1I -
yl)met hyl ] phenyl } - Ggpxo- éQERﬁlhydropyrlnldlne 4- car boxam de; 2- {
4-[ (di et hyl am no) net hyl ] ph

}-N- (2, 3-di et hoxybe%&ﬂ) @Cﬁ’k)é?Hﬁ%,LZ-Nﬁ%%ﬂ?wor

6- oxo- 1, 6-di hydr opyr i(6) di i8ORagar boxam de; 10

20

(0)'¢
R2 is methyl;
R3 is -H or methyl;
25 R4 is -CHg-phenyl, wherein the phenyl is optionally substituted with from 1 to 3
substituents each of which is independently fluoro, bromo, chloro, -OH, -C1-4 alkyl,

-C1-4 fluoroalkyl, -O-Cj.4 alkyl, -O-C1-4 fluoroalkyl, -(CH2)1-2-N(RaRb), -SOoRa
-(CH2)0-2-CO2R%, -(CH2)0-2-N(R2)CO2Rb, -NO2, -SR2, -N(RaRb) or phenyl; and

k)

30  each Raand Rb is independently -H or -C]-4 alkyl;

or a pharmaceutically acceﬁtable salt thereof.
In an aspect of this subclass, R4 is -CHa-phenyl, wherein the phenyl is

optionally substituted with from 1 to 3 substituents each of which is independently
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2- { -[ (di et hyl am no) net hyl ] phenyl .

}- N-(4-f1 uor obenzyl ) - 5- hydr oxy- | - met hyl - 6- oxo- 18 April 2006
1, 6-di hydr opyri m di ne- 4- car boxam de; 2- [ (di nethylam no) (phenyl) nethyl ]
-N-(4-f 'wb‘@f/&thﬁ’?zyl )-5-hydroxy- | -methyl-6-0x0- 15 pe1/6B02/04753

1, 6- di hydr opyr i nmi di ne- 4- car boxani de;

N- (4-fl uorobenzyl)-2-[ (4-fornyl pi perazi n-1-yl) (phenyl ) net hyl ] -5-hydroxy-I-m
et hyl - 6-o0xo-1, 6-di hydropyri m di ne- 4-car boxam de; 20

N- (4-fl uorobenzyl)-5-hydroxy-1-net hyl - 6- oxo-2-{ phenyl [ (pyridin-3-

yl met hyl )am no] methyl }-1,6-di hydropyrim di ne-4-carboxam de;

2- benzyl -1 ﬂu%rd,etdm me@m(m,) et hydiikyl N 4-fidobangh eoayy.) alkylhy@ogxy - 6- oxo- 1, 6-

di hydr opyri

1-[ 2- (di rret*ﬂr]&?F ﬁﬁ? o BSH2P3- 2R dr oxy- 2- (2- met hyl phenyl ) -
6- 0X0- 1,6ﬂanmyugpmgvma®zﬁ eN@ocampbenwhnm de; N-(4-fl uorobenzyl) - 5- hydr oxy-

- et hyl - 2- (4- met hyl phenyl ) - 6- oxo- 1, 6- 30 di hydropyri m di ne-4- carboxam de;
2-benzyl - N- (2, 3-di net hoxybenzyl ) - 1-[ 2- (di met hyl am no) et hyl ] - 5- hydr oxy- 6- 0xo
-1, 6- dithydropyri nzi dnpiherxlasa phibg aresené nverspn iglydss pry RomEUNI03/ 035077
PCT/GBOZ/OQ%&@HQ m): 4-[ (4-ethyl pi perazin-1-yl)methyl] phenyl }

-N-(4-fl uorobenzyl ) - 5-hydroxy- | -methyl -
6- 0x0- 1, 6-di hydr opyri m di ne- 4- car pxam de; N-(4-fl uorobenzyl)-5-hydroxy-
| - met hyl - 6- ox0- 2- 14-[ ( 2- pyri zn3_ Qi'érldln- | - 5 yl)met hyl ] phenyl

}-1, 6-di hydropyri m di ne-4-car
I-rret hyl - 6- oxo- 1, 6- di hydropyr| d|
N- (2, 3-di net hoxybenzyl ) - 5- hydr ox N
car boxam de;

N-[ 4-fl uoro-2-(trifluoronet hyl)benzyl 195- hydr®BRy- 1- met hyl - 6- oxo- 1, 6-

di hydropyri m di ne- 4- car boxam de; 15 N-(3-chl oro-4-net hyl benzyl ) -5-hydr oxy-
| - met hyl - 6-Wpeid RB-idi hydropyri m di ne- 4- car boxam de;

: N 4-fluorobenzyl) -5-hydroxy-
-4-} carboxam de; 10
tR®6- oxo- 1, 6- di hydropyri m di ne- 4-

5- hydr oxy- N-[(ll? S) @ pxy- 2, 3-di hydr o- IH-inden- | -yl]-1-met hyl -2-{
4-1(4- 20 net hyI pera yI)rret hyl Lp en
}- 6- oxol0L, 6- di hyér opy lﬁrﬁﬂi}’l{'?é‘bﬁflt%t&ﬁiwﬁ

N- (4-fl uorobenzysgy - 5= mygm?ygugst(ma w[tﬁ gﬁenylzwﬁlmtshoxynet hyl ) pyrrolidin-I-
yl ] met hyl }phenyl)-1-neth 6- 0xo0- roQ ne- 4 ar boxam de; 25
N- (4- f 1 uor obenzyl ) - 5- hydr oxy- 22[ 4- {°P1 ‘g’ ﬁép pyrrolidin-1-
yl ] met hyl } phenyl) - 1- net hsubstBuentoeath aﬁwmnlydnmi@pcndcm@ hv@%n,cﬁﬂmxan‘i de;
alkyl, -C1-4 haloalkyl, -O-C1-4 alkyl, -O-C]-4 haloalkyl, or
15 -Co-6 alkyl-N(RaRb); and
(b)  optionally mono-substituted with -C1.4 alkyl
substituted with a 5- or 6-membered saturated heterocyclic ring
containing from 1 to 3 heteroatoms selected from 1 or 2 N
atoms, 0 or 1 O atoms, and 0 or 1 S atoms;
20 wherein the heterocyclic ring is optionally substituted
with from 1 to 3 substituents each of which is independently
-C1-6 alkyl, oxo, or a 5- or 6-membered heteroaromatic ring
containing from 1 to 3 heteroatoms selected from 1 to 3 N
.atoms, 0 or 1 O atom, and O or 1 S atom;
25 &)) -C1-6 alkyl optionally substituted with -OH and substituted with a 5-
or 6-membered saturated monocyclic heterocycle which contains from
1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 O atoms, and 0
or 1 S atoms; wherein the heterocycle is optionally substituted with
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N- (4-fluorobenzyl)-2-(4-{ [(4-fluorobenzyl)am no] net hyl
}phenyl ) - 5- hydr oxy-1 - met hyl - 6- oxo- 1, 6- di hydr opyri mi di ne- 4- d8Apsit 3M0@e; 30
2- benzyl - N-(4 fl uorobenzyl) - 5- hydroxy-1-(2-norpholin-4-ylethyl)-6-o0xo-1, 6-

di hydro e- 4- car boxam de;
1- 2- (dﬁw’"’%r%’?n no) et hyl ] - N- (4-f1 uor obenzyl ) - 5- hydr oXy- 6 0x0- 1 6- 35

di hydropyri m di ne- 4- car boxam de; -40 18 April 2006 WO 03/ 035077

PCT/ GB02/ 04753

N- (4-fl uorobenzyl)-5-hydroxy-6-oxo-1- (pyridin-3-yl nmethyl)-1, 6-di hydropyrim
di ne- 4-carboxam de; 5

2-benzyl - N- (4- 1 uor oligszy ko 4 SubBitdérxstck oDwRich is(iddepiidently idJlrg;ﬂugyil ethyl)-1,6-
di hydr opyri m di ne- 4- car Eﬁmﬁp " 2-benz I-N-(4 fl uorobenzy

- hydr oxy- 6- oxo- 1- ( 2- pI'p V- ??/IoéPtPﬁW

di hydropyri ni di né) 4- cen saligphiubstituted with a 5- or6 membered heteroaromatic ring

-Zm(;hsﬁnéyl)giopir iedi gl\ﬁm %ﬂ Qonu'n(sq’ro P%[BZ)?&&E%M]S ?elé&}éqrfpo)ﬁ}li to 3 N atoms,

N- (4-f1 udrobenzyl ) - S-Qgrdr(bﬁ ms andO or 1S atoms; wherein the heteroaromatic ring is
:j- hm?éhyl 2-( 1dm3t hy R}pﬁ&{dl@'sﬁbsﬁnﬂéd)mﬁri%iﬁiloﬁsubﬁﬁtuents each of which is

i hydropyri m di ne-
2 (1-benayl pi per di n HPRR 16 alihO:C ok g gy shet

- et hyl - 6- oxo-1, 6- di hydropyrl m di ne- 4- car boxam de; 20 1-{
3-[(di net hy;1 llf’ti?ﬂé?‘% ﬁ)hbnaﬁbéémgawgbenzyl) 5- hydr oxy- 6- oxo- 1, 6-

di hydropyri m I ne-4-car oxam

N- (2, 3- dY net hoxybenzyl ) - 1-[ 2- (di met hyl am no) et hyl ] - 5- hydr oxy- 6- oxo- 1, 6-

di hydr opyr i of diphagmatentivalip xaeptatde salGhereof.

N- (2, 3-di net hoxybenzyl ) - 5- hydr oxy- 6- oxo- 1- (pyri di n-3-yl methyl ) -1, 6-

di hydropyr| m di ne- 4- car boxam de;

N4- (4-f| uor obenzyl ) - 5%m;bdcrlwyfqhem@rymgmsspﬁcmoamﬂqfrmaprgsm hyl ) - 6- oxo-1, 6

I-\I- ?2 ]9: hydr glﬁ?h’rftgg)éﬂ'gn@hﬂi%s Yeosipeaidd O fSfR®: (1) exactly as defined in the preced l;ng 17-1,6
ro z y x enzy -

di hydrogg)rl mgsgi S §l3:aar gglggm“d 60%%71%@3 ég’rl Ivykbg%ﬂ\%)dg @éb%

PCT/ GB02/ o4m931swlv(anN(RaB‘P)obe¢tza§ta9heé tcriel mlan at¢m in the -C1.6 alkyl group that

- [ 3- (or pho b
di hydr opyri lr%a ?Cﬁgafwgéﬁﬁ%&%gngﬁy(ul@ iﬂ{%{}ﬂ{ b)e%o%ﬂlf n%t alg'tac F%;[(() t-h -

3-[(4- met hypaﬁbqyeatmmhqwmﬁ@mypg nzyl }-6-o0xo-

20 Another sub-class of the preceding class of compounds of the present
invention includes any compounds of Formula (III), wherein

R2 is:
(1)  -Ci1-4 alkyl,
25 (2)  -(CH2)1-3-N(RaRb),
3) -(CH2)1-3-phenyl, wherein the phenyl is:

(a)  optionally substituted with from 1 to 3
substituents each of which is independently fluoro, chloro,
bromo, -Ci.4 alkyl, -CF3, -O-C]-4 alkyl, -O-CF3, or

30 -(CH2)1-3-N(R@RDb); and

(b)  optionally mono-substituted with
-(CH2)1-3-saturated heterocycle which is a 5- or 6-membered
saturated heterocyclic ring containing from 1 to 3 heteroatoms
selected from 1 or 2 N atoms, 0 or 1 O atoms, andOor1 S
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5 1, 6-di hydropyri m di ne- 4- car boxam de;

N- (4-fl uorobenzyl) - 5- hydr oxy- 6-o0xo-1- f 3-[(4-pyridin-2-yl pilfepa 204 -

yl ) met hyl ] benzyl } -1, 6-di hydropyri m di ne-4-carboxam de; 10

N-(4-fl | ) - 5- hydr oxy-1-[2-(norpholin-4-ylneth |.L; 6- 0x0-1, 6-
di hydr o:)k;’;pi%?ﬁﬁ%ﬁe- 4- car boxam de; N-(4-fl uorobenzyl)- SyIJr(\%/r ro%l-7 -oxo-1- {
2-[(4-pyridin-2-ylpi perazin-1- yl)nethyl]benzyl 1I-

1, 6-di hydr opyri m di ne- 4- car boxam de; 15 N-(4-fl uorobenzyl)-5-hydroxy- |

- met hyl - 6- oxo- 2-pyrroli din-2-yl-1,6- dihydropyrinudi ne-4-carboxam de;

N4- (4-fl uorobenzyl)-5-hydroxy- | -nethyl-6-o0xo-N2-(pyridin-2-ylnethyl)-1,6-
20 di hydropyri m di ne- 2, 4- gdiagmRieaiihe Batedeyclie ting Broptiemtly ls)bshtuteddr oxy -

| - (2- hydr oxy- 3- nor phol i n- 4- ropyl,) - 6-.0X0- - PR
di hydr opyri mi di ne- 4- carb 0&’5‘#@%‘?‘ tég sul?su%ﬂts%ac% of which is independently

N- (4-f | uor obenzyl ) - 5- hydr &4 #lkyler pistybhol i n- 4- yI net hyl ) benzyl ] - 6- oxo- 1, 6-
di hydropyrim di ngr 4- qaHyyKeFhdatedNefedbeldie wheteanthy HICHR) hy-dnoixty s

ldl- Ln;é? glpi;/rzl- Enzam ;PQ? gé&@gﬁééﬂ%wgeé&?th% Qéﬂl’ag& the saturated heterocycle is a 5-

2- (2, 2- di met hoxyet hy by 6-iefrbefel sainmtzd nopbyyche hétgrdeysleywhith contsinsfton6- oxo- 1, 6-

di hydr opyri m di ne- 4- ?% ?ﬂét%lghfzaﬁis)sglgcgtﬁiy%&gil hyd F\J?Erté%r{l% 0.or 1 O atoms, and 0

| Hi ndol -2-yl)-N-(4-fl'udro : roxy- . | -6-0x0-1, 6- 35
di hydr opyri mi di ne- 4- et B@scas waereingbe heterogyele is omveBAl b esiiity
PCT/ GB02/ 04753 2- [ 2fiof berkzapttjpianereact of-wihigh iy étdagenfently a -C1-4 alkyl;
-N-(4-f| uorobenzyl)-5-hydroxy- | -nethyl-6-oxo-
1, 6- di hY&r opyri mi di n& 4- car boxani de; 5 2-[
1- (N, N- di et hyl dbycyHEIDesiparadYp- yl 1 - N- (4- f | uor obenzyl ) - 5- hydr oxy- | - met hyl
-6- oxo0-1, 6-di hydropyri m di ne-4-carboxam de; N-(4-fluorobenzyl)-5-hydroxy-
| - nethyl -2-&1- nmet hyl -2, 3-di hydro-1 Hindol-2-yl)-6-
oxo- 1, 6- di h§ Fsoﬁwfi"?ﬁﬂﬁ'll?ne- 4- car boxam de; 10 N-(4-fluorobenzyl)-5-hydroxy-
| - met hyl - 6- oxo- 2- (1, 2, 3, 4-tetrahydroqui nolin-2-yl)-
1, 6- di hydr opytd sdiingndt- ekl 1sNSplidially wedsatuesazyith) frém hysls oxy- |
- met hyl Yg (% ??Jet l;ﬁ‘.%nyfzi &%&%ﬁ’%ﬁg@gﬁy dEg ui nkll i n- 2@¥I -Oﬁ5C kvl
6- 0x0- 1, 6- dSURSHBENRGaERPLVREh g ip '?af 10, {EIRO: f Vf’ -4 alkyl,
(1 28, 4?) l— 4@5 ( ltqnzﬁhognadkylz-dd-ém ol Kyh~OLToy ﬂb;tmzlwl) aﬁgpnlzﬁblmwwgﬂﬁydr %y-

- net hyl - 6- -1, 6 I ri D ) I Qnh AhRa e;
tert-butyl ?@%?i’é}icﬁzgxt‘f%@ﬂz@ﬁﬁ%‘ééﬂn@yﬁ?gmgiﬁo] I(I:\Ql? b%l?? F‘f)l#éﬂi‘ll/ ud
} - 5- hydr oxy- | - net hyl - 6-

20 each R2and Rb is independently is H or -C1-4 alkyl;

or a pharmaceutically acceptable salt thereof.
In an aspect of this subclass, R4 is -CHp-phenyl, wherein the pheny! is

optionally substituted with from 1 to 3 substituents each of which is independently

25  fluoro, bromo, chloro, -OH, -C1.4 alkyl, -C1-4 fluoroalkyl, -O-C1-4 alkyl, -O-C1-4
fluoroalkyl, -(CH2)1-2-N(RaRb), -SO2R2, -(CH2)0-2-CO2R2,
-(CH2)0-2-N(R2)CO2Rb, -NO3, or phenyl.

Another class of compounds of the present invention includes any

30 compound of Formula (I), wherein
R1 is -C(=0)NH-(CH2)1-2-RK ; and

RK is (i) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3
35  heteroatoms independently selected from N, O and S, or (ii) a 5- or 6-membered
-36 -



0x0- 1, 6-di hydropyri m di n-2-yl)-4-hydroxypyrrolidine- | -carboxylate; 2-
[ (2S, 4R) -4- (benzyl oxy) pyrrolidin-2-yl]-N(4-fluorobenzyl) -51Bygrd2906 |
- nmet hyl - 6- oxo-1, 6- di hydropyri m di ne 4 car boxam de; 25

N-(4-fl hydr oxy-2-[ (2S, 4R) - 4- hydr oxypyrr ]-1-met hyl -
6- oXxo0- u\gg o(&ﬁ&%r opyr| m d| ne- 4-car boxam de; N-(4-fl uo?iJ enzy/ﬁj%:{a' hydr oxy- 2-
[(2S, 4R) - 4- hydroxy | -methyl pyrrolidin-2-yl]-1- 30

met hyl - 6- oxo- 1, 6-di hydropyr| m di ne- 4- car boxam de;

2-[(2S, 4R) - 4- (benzyl oxy) - 1- net hyl pyrrolidin-2-yl]-N-(4-fl uor obenzyl) 5- hydr
oxy- | - methyl-6-o0xo-1, 6- d| hydr opyri m di ne- 4- car boxam de; -43 18 April
2006 WO 03/ @%&Zﬁnﬁﬁﬁ'&l@&ﬂftﬁﬂﬁgﬁoﬂl 1 to 3 heteroatoms independently selected from

[(2S, 4R) - 1- 4- (benzyl oxy) pyrrolidin-2-yl]

-N-(4-fluoro enzyls) 5- hydroxy- | -

met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de; 2-]

1- (N, N-di rretammgémerwahaaeﬁardamg{rmw trinRd Ghové: V! |

-N-(4- fIgorobenzyI)-S hydr oxy-

1- net hyl =6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxani de;

2-( 1- benzoylormeniadwmadiylawepuamlsalethm’eg:f N- (4-fl uorobenzyl)-5-hydroxy-I-neth
yl - 6- oxo0-1, 6-di hydropyri m di ne-4-carboxam de; 10

N-(4 fl uorobenzyl) - 5- hydroxy | - met hyl - 6- oxo0-2-[ 1- (pyri di n-2-yl carbonyl)-2,3
- di hydro- 1H i ndol - 2-4Fyb-qlass.ofithepamcedipe ¢lass@f pempovads efdheprewat tert - butyl
3-(4-{ [(4- iﬂwmt@hmad&hmmmmwﬁmmaawhm@npxy | - et hyl - 6- oxo- 1, 6-

di hydro Mri m di n- 2- yI ) - et hyl pi per azi ne-1-carboxyl ate; 15

N-(4-fl uorob nzyl) - r OXY-

| - met hyl - lﬁ&(ﬁWM%ﬁSHa)lmREs #9 _ 6- oxo- 1, 6-

di hydr opyri m di ne- 4- car boxam de; (+)-N-(4-fluor obenzyl) 5- hydr oxy-

| - met hyl - t hyl mgr phol i n- 3-yl ) - 6- oxo- 1, 6-
di hydr opyri #I d?nﬁ)ea %’ (gg t“(at%d hetegoryel ICJH}gc?SEWg)fI‘Bn hyei? oxy- |
- met hy| - 2- ( Aetemhtoys mm:lepe’cmibntly—sB}eythc) fromA @ dndd, or (ii) a 5- or 6-membered

di hydr opyri
2 (1ot - B tg‘l g‘%ﬁ’%ﬁi&%?&ﬁ et g9 3 Retppatoms indspendendly selected from, | - et hy|
- 6- 0X0- 1 6N 8Sopyri ni di ne- 4- car boxani de;
2- (1- benzoyl pi perl di n-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-I-nethyl -6-o0xo-1, 6
- di hydr opygizm' di ne- 4- car boxam de; 30 »
N-(4-fluoro erﬁ\?F‘?‘y - hydr oxy- 1 - net hyl - 6- oxo- 2- [
1- (pyridi n-2-yl carbonyl) pi peridi n-
2-yl]- 1,2§ dRBXQ'iP&%étmld' ne-4-car boxam de; N-(4-fluorobenzyl)-5-hydroxy- |
-net hyl - 2- (2-methyl -1,°2, 3, 4-t et r ahydr oi soqui nol i n-3- 35
yl ) -6-o0x0-1, 6-di hydropyr| m di ne- 4- car boxam de; -44
R4 is -~CH2-phenyl, wherein the phenyl is optionally substituted with from 1 to 3

substituents each of which is independently fluoro, bromo, chloro, -OH, -C1.4 alkyl,
-C1-4 fluoroalkyl, -O-C].4 alkyl, -O-C1-4 fluoroalkyl, -(CH2)1.2-N(RaRb), -SOoRa
25  -(CH2)0-2-CO2R3, -(CH2)0-2-N(Ra)CO2Rb, -NO2, -SRa, -N(RaRb) or phenyl; and

2

each R and Rb is independently -H or -C1-4 alkyl;

ora pharmaceutlcally acceptable salt thereof.

30 In an aspect of this subclass, R4 is -CHp-phenyl, wherein the phenyl is
optionally substituted with from 1 to 3 substituents each of which is independently
fluoro, bromo, chloro, -OH, -C1-4 alkyl, -C]-4 fluoroalkyl, -O-C1-4 alkyl, -O-C1-4
fluoroalkyl, -(CH2)1-2-N(R2RD), -SO2R4, -(CH2)0-2-CO2R?,
~(CH2)0-2-N(R2)CO2Rb, -NO2, or phenyl.
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2- (1-benzoyl pyrrolidin-2-yl)-N(4-fl uorobenzyl)-5-hydroxy- [18 April 2006

- met hyl - 6- oxo- 1, 6- di hydropyri m di ne-4-carboxam de; 5

N-(4-fl LW{)(ag&Q | ) - 5- hydr oxy- 1- met hyl - 6- oxo- 2- [

1- (pyridin-2-yl'carbonyl)pyrrolidin-

2-yl]-1,6-di hydropyri m di ne-4-carboxam de; N-(4-fl uorobenzyl)-5-hydroxy- |

nmet hyl - 2- (1- et hyl pyrroli din-2-yl)-6-o0xo0-1, 6-

i hydr opyri m di ne- 4-car boxam de; 10

-[(2S, 4R) - 4- (benzyl oxy) - 1- (pyri di n-2-yl carbonyl ) pyrrolidin-2-yl]-N(4-

| uor obenz;tgl ) - 5- hydr dx;ts1o be uritiefstool 11t Bddaichalensh JAMASTRNO thd Bresent

i ne-4-car ] de: - )

| - (di met hyl kit ?‘b"-l%[?e%‘§}|areet‘}%’t£?’ltﬁﬂ gzﬁ‘?’f‘ 8?%%03@21“}1? EWherain 5859t net hyl - 6- ox

o- 15 1, 6- divrseit 9p;mp@iqﬂ&14§ RpBLRA, ; RC, R4, RK and Rm g independently

2-[(2S, 4R) - dethRA ZOMCordakty Wi RIFKiIQbA B dhe 3f HhE an%éiﬁreﬁtls ggm&aﬁé&y' ) - 5- hydr oxy

-1 - nethyl - 6-oxp-1, 6f-d hgdro&yrl m dj ne- 4- car bgxam de; )

N- (4-f | udr obElF2 ‘1‘3)39?3-0”%}8 WigyQran pocordapgs ith itsdeBnigion yens-of Hrei farggring- y| ) - 1- met

hyl - 6- oxo0- dlageskiehfodth@pyvei ariaditnelass-or fahox thetedt; Any and all possible

N-(4-fluoro I o Sy : 3-di [ O- o

H-i ndol - 2-y[)~ 1'}{4#)8?1%3@%? Q’%%?ef,('%Fgﬁﬁgﬁ%éiﬁﬁﬁéﬂr@gl“&e&#%%ﬁhae; 25 2- [

1- (N, N- di nef99pt of he piessy imventioai n- 2- yl ] - N- (4- f | uor obenzyl )-5 - hydroxy- |

-met hyl - 6- oxo0-1, 6-di hydropyri m di ne-4-car boxam de; 2-{

?‘ ) ,[\f (6 4??€Hgfgrbleﬁlzgl )2 _Péll_ %]Sg}%a[:r} gﬁgﬁ% |p]1§8‘}{1'i gn(elleﬁtl%ln r1]s z% cc}lnl‘lpound selected from the

1- met hyl - 6- &5RUP dongisdigwidr opyr i mi di ne- 4- car boxam de;

N- (4-fl uorobenzyl)-5-hydroxy-|

- et hyl - 2- (1- net hyl pi per azi n- 2-yl )-6-0x0-1, 6-

di hydr opyr i ]rl{—r@%H@Xﬁgegﬁbg-ﬁaﬁf’%¥-Hzeﬁyl-ié“ﬂ&mﬂphz@é)aﬁw-é@f 035077

PCT/ GB02/ 04dib@dropyrimidine-4-carboxamide;

2- (1- bepgoyl - 4- net hyl pi perazi n-2-yl)-N-(4-fl uorobenzyl)-5-hydroxy-1|-nethyl -

6- oxo- 1, 6-di hydropyri m di ne-4-carboxam de; N-(4-fluorobenzyl)-5-hydroxy- 1

- met hy| - 6- oNd23-dimathpxspenzyDri-tudgaxyalr-wethylt3-(4rmethglphenyB-6-0xo-1,6-

t et r ahydr oqdihfebpyfinddiné-H-chsbBxshhigy.dr opyri m di ne- 4- car boxam de;

2-(1-acetyl pyrrolidin-2-yl)-N(4-fluorobenzyl)-5-hydroxy-1-nethyl-6-o0xo-1, 6

- di hydropyri m di ne-4-car boxam de; 10 2-

1- (cycl opr oi¥y(RSadihethgryppnayh)el- { Hi(din@thylanind)héthill prengdhsSraptoky 3= hydr oxy- |

- met hyl o®- w166z 41 xam de;

N-(4-fl %J(gl’ o@éﬁ)zdg/? ?nglﬁﬁ{rl oxﬁ'1l1 ﬂ%?‘ﬁg/#ﬁc%@{r@d%

1- (et hyl sul fonyl ) pyrrolidin-2-yl]-6-o0xo0-

1, 6- di hydr oNy(#-finbdberezyl-2c Bt tidixethyd@iino)methyllphenyl }-5-hydroxy-1-methyl-6-
0x0-1,6-dihydropyrimidine-4-carboxamide;

PCT/GB02/04753

d
2
f
d

25  N-+(2,3-dimethoxybenzyl)-5-hydroxy-1-methyl-6-0x0-2-[4-(pyrrolidin-1-
ylmethyl)phenyl]-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-ox0-2-[4-(pyrrolidin-1-ylmethyl)phenyl]-
1,6-dihydropyrimidine-4-carboxamide;

30
N—(4-ﬂuorobenzyl)—5-hydroxy-1-methyl-6-oxo-2—[4-(piperidin—1—ylmethyl)phenyl]-
1,6-dihydropyrimidine-4-carboxamide;

N-(2,3-dimethoxybenzyl)-5-hydroxy-1-methyl-2-[4-(morpholin-4-ylmethyl)phenyl]-6-
35  oxo-1,6-dihydropyrimidine-4-carboxamide;
-38-



15 N-(4-fluorobenzyl)-5-hydroxy-I-nethyl-2-{ 1-[(4-nethyl norpholin-3-
yl ) carbonyl ] pyrrolidin-2-yl }-6-0xo0-1, 6-di hydropyri m di ne- 418a&pid2666 de;
2- (1, 4-diinethyl pi perazi n-2-yl)-N-(4-fl uorobenzyl)-5-hydroxy-| - et hyl - 6- oxo

-1,6- 20_di hydropyri m di ne-4-car boxan de;

N (4-f 1 NEPSEERIYI ) - 5- hydr oxy- 1 - net hyl - 6- oxo- 2- [ PCT/GB02/04753

1- (pyridin-3-yl carbonyl)pyrrolidin-

2-yl]-1, 6-di hydropyri m di ne- 4-car boxam de; 25

2-[(2S,4R) - | - acetyl - 4- (benzyl oxy) pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydr
oxy-1- methyl - 6- oxo- 1, 6-di hydr opyri m di ne- 4- car boxam de;

N-(4-fl uorobenzyl)-5-hydroxy-2-(1-isoni cotinoylpyrrolidin-2-yl)-1-nmethyl-
oxo- 1, 6- di rim car boxam de; 30 2-

1-[ (et hyl anﬁ@)fgg’%/ %ﬁ)qufgfy-hmqthgl g4+ ﬁmorpho]1n{-4—ylmcthy1)phenyl] 6-0X0-

- N- (4-f 1 uor aleeditzydrgpyhimtidink-oxyrbbxamatdyy | -

6- 0xo- 1, 6- di hydr opyri m di ne- 4- car boxam de;

N- (4-fl uorobenzyl)-5-h droxdx | -methyl-2-1 1-[(1-methyl -1 Him dazol -2- 35
yl ) car body| No#rirusrebgnzy )25-§}Y oxyBl- mﬁw&%ﬁﬂﬂm@hﬂwmwm& ne- 4- car boxani de;

-46 18 Apri k268 603001 /6 dil Wéﬂéﬁ

[(2S, 4R) - 1- gcet y?l]ﬂf@%lﬁ oxypyrro?&gl n-2-yl] EbErl-b(%Z fl uorobenzyl) 5- hydr oxy- |
- met hyl - 6- oxo-1, 6-di hydropyri m di ne-4-car boxam de; 5

2-[1-(anili ﬁdédfdwhwm@ymemhylmhmyﬂ—mql 3Nir(1¢thtbﬂyberrngéﬁz>§dkc)xy5-nhgmy]oxy- | - met hy
| - 6-oxo- 1 I%:W '- m de; 2-(4-ethyl- |

- met hyl pe?ggi) E}%&lgﬁﬁs 4{h ?3%@%&%%?) -5-hydroxy- | -nethyl-6-o0xo-

1, 6-di hydr opyri m di ne- 4- car boxam de; 10

N- (4-fl uor oqu(gdle)thﬁmhmdymw]bhml }hl)ll(4~Zku6ro&er{z§/ﬂ-5qmﬂﬂ?édtmdh)‘] -620%0-

y

| ) car bonyl 6PNk - 6-.0X0- 1, 6- di hydr opyri m di ne- 4- car boxam de;
N-(4-fluoro end\thld?pgg rrleo%é)c/ar ?x ethyl 6- 0x0- 2- [
1- (pyrazin-2- ylcarbonyl)pyrrolldln- 15
2-yl]-1, 6- dphysglpg ﬁlhfﬂoﬂbﬁb% Etﬁylg-@%?[ﬂ&?obenzyl) -5-hydroxy-1-meth l-?{oxo-
2-1( 5
| -

4R a 4-f'l'uorobenzyl dr oxy-
met hg/llgs Egdﬁlh i“%?y’(‘:ﬁ"l‘fi) g e 4- car boxam de; 2% J-ohy Y
N-(4-fl uorobenzyl) - 5- hydroxy I - met hyI 2-[ 1- net hyl - 4- (et hyl sul f onyl ) pi peraz
in-2- yl]- 6 ﬁ,ggp% dﬂg@ﬁéfrﬁ}ﬁﬂxﬁi&ﬁ% f‘-yﬁ&)rhgr%)f)%y‘ﬂyﬂeﬁ -hydroxy-1-methyl-

N-(4-fluoro
- met hyl - 2- ( 2-oKet Yﬁf‘éffﬂi‘ﬂﬂ iB¢-fhearboxamide - oxo- 1, 6-

di hydr opyri m di ne- 4- car boxam de; 25 N-[4-fluoro-2-(nethyl sul fonyl)benzyl]

Jent bof8ls MBS St ot me R BRe 2 i eyded: poxan de.

ylmethyl)amino]methyl }-1,6-dihydropyrimidine-4-carboxamide;

2-benzyl-1-[2-(dimethylamino)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-6-0xo-1,6-
dihydropyrimidine-4-carboxamide;

25
1-[2-(dimethylamino)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-2-(2-methylphenyl)-6-0xo-
1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(4-methylphenyl)-6-oxo-1,6-
30 dihydropyrimidine-4-carboxamide;

2-benzyl-N-(2,3-dimethoxybenzyl)-1-[2-(dimethylamino)ethyl]-5-hydroxy-6-oxo0-1,6-
dihydropyrimidine-4-carboxamide;
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2-(1-acetyl pyrrolidin-2-yl)-N[4-fluoro-2-(nethyl sul fonyl)benzyl]-5-hydroxy
-1- 30 net hyl - 6-oxo- 1, 6-di hydr opyri m di ne- 4- car boxani de; 18 April 2006
2-(3-acetyl -1, 3-thiazolidin-2-yl)-N (4-fl uorobenzyl)-5-hydroxy-|

- met hyl 6- di hydropyri m di ne-4-carboxam de; - il 2006 WO
03/ 0350?@0 B0/ 04753 -] PerihoRits

1- (acetyl am no)-1-net hyl ethyl]-N(4-fluorobenzyl)-5-hydroxy-| -nethyl - 6- oxo-
1, 6-di hydr opyri m di ne- 4- car boxam de;

2-(1-acetyl pyrrolidin-2-yl)-N(2-ethoxybenzyl)-5-hydroxy-I|-methyl-6-o0xo-1,6
- 5 di hydropyri m di ne- 4-car boxam de; 2-(4-acetyl- |

- et hyl pi pe? dié{(ﬁ-eﬂ}yjplpermtﬂ(-zl—y()hmmw@mmll\) {BArOBR%Y)-5 hydiBRE- Dyetti1-0X 0-

&I—?4d:‘ Pﬁgggel;éindz%?ﬁ%éaﬁ c@%ﬁ%?ﬁcaﬁ}% [ 1- met hyl - 4- (pyr azi n- 2-

yI car bonyl ) pi perazi n-2-yl ] - 6- oxo-1, 6-di hydropyri m di ne- 4- car boxam de;
2-(1-acetyl 1}95(4ﬂﬁbﬂoﬂtﬂiyﬁ-ﬂﬂyﬁm’iyh)ﬁﬂé@%% oxo- 2—{4 [(2-pyridin-3-ylpiperidin-1-

drﬁw%pymﬁ?"ﬂ@?’ﬁ g]gé%ﬁ#ﬁ%’g}“%g)ﬁ%%wqxﬁ@f%benzyl) 5- hydr oxy- 2- {

1-[ (1H i m dazol - 5-yl car bonyl ) am no] - 1- net hyl et hyl }

11brerﬁt22¥: Q%g;l%l;?eﬁﬁglwquﬁ%ﬁ"l;ﬂnﬁ%ﬂg'eé(g;ﬁﬁgﬁﬁﬂ)ﬂ@lg% kl uor obenzyl ) - 5- hydr

oxy- 20 1- mgeox0- 1, 6- di hydr opyri m di ne-4-c arboxam de; 2-(4-benzoyl -|
- met hyl pi perazi n-2-yl)-N-(4-fl uorobenzyl)-5-hydroxy- | -nethyl-6-oxo-

1, 6-di hygr . o

2-[ 4- (bﬁz?ﬁ %%%@n?été&yﬁe&@é@%@ﬁﬁkgﬁb%ﬁg’ l) p%oflo?—d@yﬁowjimﬁﬂ( 4-f | uor obenzyl

) 5- hydr oxGrboxamigest hy| - 6- oxo- 1, 6- di hydr opyri mi di ne- 4- car boxami de;
2-(1-acetyl pyrroli din-2-yl)- N-(2 3 -dinet hoxybenzyl) 5 -hydroxy- |

-Zm(EEI_me/llce tyl p@% Elg?ro &-(Irt‘n dr Orgn) térl)rg'enzy e5 ﬁyd?(%{rypqé%twyﬂg ~-0X0- 1 ,0-

- hydr oxy- N-difeyd m:@ulme‘hzgzb()xaﬂmdwt hyl - 6- oxo- 1, 6-

di hydropyri m di ne 4- car boxanm de; N -[1-(4-{

[ (4- quorol%ﬁ‘{&%/ an no carbon | }-5-hydroxy-I-nethyl-6-oxo0-1,6- 35

di hydr opyri HHorp- 4y1|n5= Y Wﬁvhgﬁrféﬁwwl RethRigt- mmbﬁﬁ;uyénonmdmamde -48 18

April 2006 cd¥BoRahhidd5077 PCT/ GB02/ 04753

2-(1-acetyl pyrrolidin-2-yl)-N[2-(dinmethyl am no)benzyl]-5-hydroxy-I-nethyl -
6- oxo- 1, 6-di hydr rimdine-4-carboxamde; 5 2-[(29-1

-acetyl pyr r5o|llbid€nxﬁl‘£ @R]ZSNZ(Merk]Lr@ﬂabedzwllbl—lﬁdelnyldylbkyneihylm{{hs{mr 6- 0x0- 1, 6-

di hydr oy r inityifSerdzif-aLyDereaiPfenyl }-6-0xo-1,6- -dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-(4-{ [(2R)-2-(methoxymethyl)pyrrolidin-1-
yllmethyl}phenyl)-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

25 N-(4-ﬂuorobenzyl)-5-hydroxy-2-(4-{[(28)-2—(methoxymethyl)pyrrolidin—1-
yllmethyl}phenyl)-1-methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-2-(4-{[(4-fluorobenzyl)amino]methyl }phenyD)-5-hydroxy-1-
methyl-6-0xo0-1,6-dihydropyrimidine-4-carboxamide;

30
2-benzyl-N-(4-fluorobenzyl)-5-hydroxy-1-(2-morpholin-4-ylethyl)-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;

1-[2-(dimethylamino)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-6-ox0-1,6-
35  dihydropyrimidine-4-carboxamide;
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N- (4-fl uorobenzyl)-5-hydroxy-2- [4-hydroxy- |

-(pyrazin-2-yl carbonyl)pyrrolidin-2-yl] - 18 April 2006

1- net hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de; 10 N-[1 (4 {

[ (4-fluarobenzyl)am no] carbonyl }-5-hydroxy-I-nethyl-6-0

di hydr opyPi® Waﬁl 2-yl)-1-net hyl et hyl ]i ni dazo[ 2, 1- b] ptiChigTss

[1, 3]t hi azol e- 6- car boxam de;

2-[(2S, 4S)-1-acetyl -4-fluoropyrrolidin-2-yl]-N(4-fluorobenzyl)-5-hydroxy-
| -methyl- 15 6-oxo- 1, 6-dihydropyri m di ne-4-carboxam de;

N- (4-fl uorobenzyl)-5-hydroxy-I-nethyl -2-f

1-met hyl - 4-[ (1-met hyl -1 H i m dazol - 2- vyl )carbonyl]pi perazin-2-yl

} - 6- oxo- 1, 6‘8&4 dr(%}l/rl m i ne-4- car boxam d

N- (4-1 1 uor oDEHOs S GrAny (RSB Higtehphe | 6 ihydropyrimidine-

[ (5- et hyl - &, cazbéxa]mdetl azol - 2-yl)carbonyl] am no }

et hyl ) - 6- oxo- 1, 6-di hydr opyri m di ne-4-carboxam de; N1-{ 1-[4-({

[ 4-fl uoro 2- (bf g}l sul f onyl ) benzyl ] am no} car bonyl ) - 5- hydr oxy-1| -

net hyl - 63 ox8- Hyftnosgbensyhir tthyslroxyyg- pxoﬂ%pwwhdtmwle}hyl)m N2 25

di met hyl et haﬂn mio fHrflfine-4-carboxamide;

2-(4-acetyl - nmet hyl pi perazin-2-yl)-N(4-fluorobenzyl)-5-hydroxy-I|-neth
yl - 6- oxo-1, 6 d| hydropyri m di ne- 4- car boxam de; 30

N- ( 4- f | uor oBédauayl-N-B-flupdiberayl)l 5- ek drgt-6-6x 0 k-2-RipEidifdyyidtingl)di,6- 4-

yl car bonyl )g,)ﬁs,&gwrgfngmg ﬂéalbolar%d@' hydr opyri m di ne- 4-car boxam de;

N-(4-f|:i rob énz - 5- hydr oxy- nmet hyl - 6- oxo- 2- [ 1-(pyri m din-5 -

yl car bo §I )pyrrolidin-2-yl]-1, 6-di hydropyri m di ne-4-carboxam de; 35 -49 18
April 2006 WNDI-B&dQBpEHe7dinFASH)- m@@hﬁ»rdbzﬁéfl) 5-hydroxy-1 -methyl -6-0x0-1,6-

N-(4-fluoro r thyI 2- llrrethyl-l [(1H—pyrazo| 5-
yl car bonyl )gﬁpﬁx}f}) nﬁai}%‘i %ono “6- di hydr opyri m di ne- 4- car boxam de;

[ (2R, 4R) - 1- acetyl - 4 met hoxypyrrol i din-2-yl]-N(4-fluorobenzyl)-5-hydroxy-
- 5 net hyN @-fmsfbbém@nob hwt; Qyﬁalsﬁ},ldz pﬁmémgl?fp@mﬁﬂrﬂ L{AR6-0%6-1.6-

d yl t oo
H(Iélmf?g p@% nj‘é’@ %}Cf’gﬂyi fe met h;/ln 6- oxo- 1, 6- di hydr opyri mi
ne-

4- carboxam de; 10 N-{ 1-[4-({

2-

I

1-

}-

di

Ea‘l‘ogo“‘i”é S %‘y?déhﬁ‘ﬁ%‘%“‘?@-Zf“fm%@%@@@@ﬂ ReATERLRL
2

]thiaz ofl@y‘ﬁopw

[(2R 4R) - 1- benzoyl - 4- rret hoxypyrrol i din-2-yl]-N(4-fluorobenzyl)-5-hydroxy
15 0X dr e 4. car

N—(4 fla ro%e{rﬁ C{gﬂl h&%hyél%%zyl}%gﬁ WP@HV&%QVH%O"X@%PTM pi perazin-2-y
|]-1- met hyfihgdr opomdleeérda;bdm)mylc,l m di ne- 4- car boxam de;
2-[1, 2-di net hyl - 4- (et hyI sul fonyl ) pi perazin-2-yl]-N(4- fI uorobenzyl ) - 5- hydr
oxy-1- meth o-1, hydropyri m di ne-4-car boxam de
N-{4-f1 uoro e(a ﬂo l}ietgo alilz(y%} [2-(dimethylamino)ethyl]-5-hydroxy-6-oxo-1,6-
[ (2S, 4R) - 4- dibydropyyinlidinedegtbpyaniide;i di n- 2-yl ] - 1-

25
N-(2,3-dimethoxybenzyl)-5-hydroxy-6-oxo-1-(pyridin-3-ylmethyl)- 1,6-
dihydropyrimidine-4-carboxamide;

N4-(4-fluorobenzyl)-5-hydroxy-1-methyl-N2-(2-morpholin-4-ylethyl)-6-0xo-1,6-
30 dihydropyrimidine-2,4-dicarboxamide;

N-(4-fluorobenzyl)-5-hydroxy-6-oxo-1-[3-(pyrrolidin-1-ylmethyl)benzyl}-1,6-
dihydropyrimidine-4-carboxamide;
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t hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de; 25
N- (4-fl uor obenzyl) - 5- hydroxy-1| -nethyl -2-1 18 April 2006
-[ (et hyl sul fonyl ) acetyl ] pyrrolidin-2- yl }
6- 0X0- ropyrl m di ne- 4- car boxam de;
[(29) ]\1832@{1?{# 4-di f1 uoropyrrolidin-2-yl] PCT/GB02/04753
N-(4-fl uorobenzyl) 5- hydroxy-| -nethyl- 30
- 0X0- 1, 6-di hydr opyri m di ne- 4- car boxam de; 2-
[ (2R 4R) - 1-acetyl - 4-et hoxypyrroli din-2-yl]-N(4-fluorobenzyl)-5-hydroxy- |
- et hyl - 6- oxo-1, 6-di hydropyri m di ne-4-car boxam de; -50 18 April 2006 WO
03/ 035077 P@ff 4@%&{1235)35 drbky2 B)3- (}ndlpﬂlsli‘nLMglmthy Jbenzyl] -6-0x0-1,6-
- et hyl pyrr - 2= H!" 4 fl u robenzyl) roxy- -
net hyl - 6- ox ¥ﬁ‘ ' e- 4- car boxani de
N- (2, 3-di net hoxybenzyl) 5- hydroxy | - met hyl - 6- oxo-2-[ 1-(pyridazin-3- 5

yl car bonyl) r | de.
N-(4-fluaro eﬁzg}‘é:gdeﬂfﬁyy@dra}f}ﬁﬁgg 'ﬂéﬁqﬁ&ﬁ%lgﬂp h'leylﬁne ﬁogﬂ&g |8)F10 4-
yl (0x0) acet PRyripEd H‘ff ¥ omdq 6- di hydr opyri m di ne- 4- car boxani de; 10
2-{(2R 4R) - 1 [(d| met hyl am no) (oxo) acetyl ] - 4- met hoxypyrrolidin-2-yl}-N(4-
fl uor obenzy h
- net hyl - 6- o>ll<\?) %%ﬂgeﬁy‘é)r"s VOB rexe 143G paidingt-sipireszine sy L4 4- di 1 uor o- |

- (pyr azi n- ZYS)mG@%VWYI)ﬂ dibydrepyninddip¢-f-chtbpxanfiticior obenzyl ) - 5- hydr oxy-
| - met hyl - 6- oxo- 1, 6-di hydr opyri m di ne- 4- car boxam de; 15

N-(4-fl th 4S) - 1- net hy

[ (et hyllig %@ﬁ‘)")&‘meﬂ )ﬁél‘BY%P’fyd}'ﬁﬁg"‘ifgh‘}hné %Jﬂ?t i’l)hen&?’mﬁﬁd?‘é}ﬂyé’l m di ne- 4-

car boxam dedlhaﬁuoﬁyr{mxﬂu{e(cidwnmmalyﬂchm no) sul fonyl ] pyrrolidin-2-yl

}-N-(4-fluorobenzyl)-5-hydroxy-1I -

nmet hyl - 6- oxo- 1, 6- di hydropyri m di ne- 4- car boxam de; 2-{

(2R, 4R) - 4- eth qoqepw%v@%m@rﬂwﬂ%@emd]rp%rmpmeramw 2-yl }-N-(4-

fluor obenzyly))méthpmn@qy_-ﬂ(ymyd@yﬂynﬁngx@4_5m§oﬁunlim@|r opyri m di ne- 4- car boxam de;

25 2- 1SS) 4, 4-di fl uoro- -(pyridazi n-3-ylc arbonyl)pyrroli din-2-yl]

-N-(4-fl'dor obenzyl )-5 - hydroxy- I

- et hyl - 6- o%b@iﬂl&rmﬁeh%dl)r Bhydroxp- bimethyl6-oao-Beapyaniidie2-2-1[&- 2S) - 4, 4- di f | uoro- |

- (pyridin-24 InkRVEdxhalida: 2- Y11 - N-(4-f 1 uorobenzyl)-5- 30

hydr oxy- | - met -0x0- 1, 6- di hydr opyri m di ne- 4- car boxam de; 2-{

(2S)-1-[ (di nmet hyI am no)(oxo)acetyl] 4, 4-di fluoropyrrolidin-2-yl }-N(4-

f I uor obenzy IN3-B-flupebbenayl)-5-hydroxy-1-methyl-6-0x0-N2-(pyridin-2-ylmethyl)-1,6- I

| - met hylyn6- = g hydy ppyr | 8- 4- car boxam de; -51 18 Apri 2006V\D

03/ 0350% P%?@B%rgf%?:ﬂa%%ﬁ %{cl@dbenzyl ) - 5- hydr oxy- 1| - net hyl -

1- [ nor phol i n-4-yl (oxo) acetyl ] pyrrolidin-
N-(4-fluorobenzyl)-5-hydroxy-1-(2-hydroxy-3-morpholin-4-ylpropyl)-6-0xo-1,6-
dihydropyrimidine-4-carboxamide;

1
2-
6

25  N-(4-fluorobenzyl)-5-hydroxy-1-[4-(morpholin-4-ylmethyl)benzyl]-6-o0xo0-1,6-
dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(2-morpholin-4-ylethyl)-6-0x0-1,6-
dihydropyrimidine-4-carboxamide;

30
2-(2,2-dimethoxyethyl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-1,6-
dihydropyrimidine-4-carboxamide;

2-(2,3-dihydro-1H-indol-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-

35  dihydropyrimidine-4-carboxamide;
-42 -




2-yl }-6-0x0-1, 6-dihydropyri m dine-4-carboxam de; 2-{
(29)-1-[(di rret hyl anmi no) (oxo) acetyl Jpyrrolidin-2-yl }-N-(4-fl8cpoih@noy|)-5-

5 hydr oxy- - met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de; 2-{
(25)-1-[ | am no) (oxo) acetyl ] pyrrolidin-2-yl 0- 2-
met hoxyb‘&ﬂz % - hydroxy- | -nethyl -6-o0xo0-1, 6-di hydr op@?%oz/“"%

di ne-4-carboxam de; 10 N1-[1-(4-{

[ (4-fl uorobenzyl)am no] carbonyl }-5-hydroxy-| - et hyl - 6- oxo-1, 6-

di hydropyrim di n-2-yl)-1-nethylethyl]-N 1, N2, N2-tri net hyl et hanedi am de;
2-[(2S)-1-acetyl pyrrolidin-2-yl]-N-(4-fluoro-2-net hoxybenzyl ) - 5- hydr oxy-
| - met hyl - 6-oxo-1, 6-di hydropyri m di ne-4-car boxam de;

N-(4-fluoro -2-1(2 4-f | yrr.oli - 5- hydr oxy-
| - et hyl - gﬁg-i%b%zeﬂhfpﬁ as%y} st ol éﬁ-ﬁrﬂya@xyg I{letgyl -Ox0-
(2S,48)-1-[ (I@i-dibstdnqpy&nﬁdiu@ foxdpeegwds;l | - 4-fl uoropyrrolidin-2-yl } -N-(4 20
fl uorobenzyl) - 5- hydr oxy-1| - net hyl - 6- oxo 1, 6- di hydropyri m di ne- 4- car boxam de;
N -[ 1- | oro-4 quorobenz am no] car bonyl }-5-hydrox
| - m[st hyl(é é){&)&}% Ncglmethylglycyl)plpendm 2- y -(4-fluorobenzyl)- Syhde.}oxy-l—nXethyl- -
1, 6- di hydr opyds-i Gidihydréysinidide-deibylagtity| ] - N2, N2- di met hyl et hanedi anmi de; 25
and phar maceutical ly acceptable salts thereof. Another aspect of the
present invention is a conpound selected from the group consisting of: 30
N- (4-f | uor obe-Ajuoyebsnzigy-bydroxy- rethyl-2-61-oethy2,p-4likydsor Hi-indoR2ylefar bony! ) pyr r
ol i di n- 2-yb}s-1 66t iRRAd-HcatbfGndlaes ar boxam de;
2-1(2S, 4R -1 -benzoyl “hydroxypyrrolidin-2-yl]-N (4-fluorobenzyl)-5-hydroxy
-1 - methyl - 6- oxo-1, 6-di hydropyri m di ne-4-carboxam de; 35 -52 18 April 2006
WO 03/ 03507N—@Gfﬂ[iom@ﬁi)ﬁ)mﬁﬁirme)(-nﬂkthwbﬁob@qy,BﬁA&eﬁwd@qyindhm%byl -2-{
1-[(1-oxido )érdl a,g,nmyél CAL WAHL@ rrolidin-2-yl
- 6- oxo- 1, 6- | hydr rirmdi ne -Cc ar oxam de;
-(1-acetyl pyrrolidin-2-yl)-N(4-fluorobenzyl)-5-hydroxy- |
m[sE fzné | - 6) ommﬂlﬁ;robﬁniy]jaylilydawi giedliyg@(lld‘nﬁmgbpzF;;Alte@ahyldrogumohn -2- Iyl) N (4

] oxy) - 1-(.oyri din car bonyl ) pyrrolidin- -
| uor obgﬁz yﬁ)og‘ gqh%zyéc{}l%%ﬁx/gynlm‘glgg 4-catboxdmide;
met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de; 10
N- (4- f1 uor ohensike Bt ﬁl 60x016-
di hydr opyri m di 31%)( SSZéﬂg)rlgé'&Wyl&xyﬁ@ (m( %{u&fbfb?i?z&@)(ﬁa@%%ﬁ };IES:TﬁMJg)( Ox
- et hyl - 2- (& =t )ﬁ%ﬁﬂp hydto 511n62 Yiryrrelidige- I-carboxylate;
di hydr opyri m di ne- 4- car boxam de 15 (-)- N-(4 fl uorobenzyl) - 5- hydr oxy- |

arﬁ;g)rllc)pyrl Wexwfg%{ &Lﬁuor%g“zg)a%ﬁgo]%af&ﬂyl} -5-hydroxy-1-methyl-6-

0x0-1,6-dihydropyrimidin-2-yl)-4-hydroxypyrrolidine-1-carboxylate;

2
2
f

2-[(25,4R)-4-(benzyloxy)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-
oxo-1,6-dihydropyrimidine-4-carboxamide;

25
N-(4-fluorobenzyl)-5-hydroxy-2-[(2S 4R )-4-hydroxypyrrolidin-2-yl]- 1-methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-[(2S ,4R)-4-hydroxy-1-methylpyrrolidin-2-y1]-1-
30  methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-[(28 4R)-4-(benzyloxy)- 1-methylpyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;
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N- (4-fluorobenzyl)-5-hydroxy-I -nethyl-6-o0ox0-2- [
1- (pyridin-2-yl carbonyl)pyrrolidin- 20 18 April 2006
2-yl]-1, 6-di hydropyri m di ne- 4-carboxam de; N-(4-fluorobenzyl)-5-hydroxy-
| - met hyl_ - 2[ 1- (pyridin-2-yl carbonyl)-1, 2,3, 4-
tetrahy (g (?SQOJI in-2-yl]-1, 6-di hydropyri m di ne-4-car bSQE/ﬁB%"”?S
2-[1(2S, 4R) - 1 benzoyl - 4- (benzyl oxy)pyrrolidin-2-yl]-N(4-fluorobenzyl)-5-hyd
roxy-1- methyl - 6-oxo-1, 6-di hydropyri m di ne-4-car boxam de;
2-[(2S, 4R) - 1- acet yl - 4- (benzyl oxy) pyrrol i
di n-2-yl]-N-(4-fluorobenzyl)-5-hydroxy- | -
net hyl - 6- oxgy( Iol:
N (421 vorob gﬁ% é g"(lméﬁi P%@yﬁkﬁb%ﬁfmﬁ&%bﬁ%}?ﬁ ?Huoﬁ%e?zgl) l&ydrox
ar bonyl ) pyrPeydi- Y P@”Hﬂ‘ﬂ? 6%?&"?%‘ * ne- 4- car boxani de;

N-(4-fl uorobenzyl) - 5- h_yd_ro_xy 2- (1-isonicotinoyl pyrrolidin-2-yl)-1-methyl-6-
0x0- 1, 6 3% ¢ AT ARULY Ty S 3Rt LR A Sy Rt Ho 0B 39062 03/ 035077
2- (1, 4- df met-mpihyl-oxerdiodibydjepyrinidine-4cerbpxspudesy| ) - 5- hydr oxy- | - met hyl - 6- oxo-
1, 6- di hydropyri m di ne-4-carboxam de; 5

Nl-gga]; Lgﬁ;l ?Eﬂ%‘%& aﬂ&gy‘i}f’%ﬁ 1885' : IXN%G%]UI‘?V{#%ﬁ'#l - "ﬁ‘g{hgla oxam de

y

2- ( 1- benzoyéxwyl,6-dihydiopy2migine-dNafbbxhmider obenzyl ) - 5- hydr oxy- | - met hyl - 6- oxo- 1,
6- di hydr opyri m di ne- 4- car boxam de; 10 N—(4 fI uor obenzyl ) - 5- hydr oxy- |

- et hyl - é]HPt hyl sul fonyl ) pyrrolidin-2 Iy

1, 6- di hwj olﬁsi‘ft 19bEEYY- Ségﬂ%yénmggyl -6-0x0-2-[ (pyndm 2—y1carbonyl) 2,3-

I2 (4R) - 3- adiRydrd-1H,idddIFD- gk 06iditiydropyinldil-4-darbdxamidebenzyl ) - 5- hydr oxy-| - met hy

[
6- oxo- 15 1, 6-di hydropyri m di ne-4-carboxam de; 2-11
(

[ et hyl am no)carbonyl ]pyrrolidin-2-y
}- N (4- f | uoenitberyk H(E- 4{54%%&1%’11&%@]6@011}’1} 5-hydroxy-1-methyl-6-ox0-1,6-

6- 0x0- 1, 6- diyAsRRvtidifioNI NS b A a&a{aﬁ@m&
2- (4-eth ; by L pllpezgya)zll n-2-y1) - N (4- 1 uorgobenzyl) 5- hydr oxy- |

- met hyl =6- oxo- 1, 6-di hydropyri m di ne 4 car boxani i de;
2- [(28 4R) M-(4flaomperoyl))5-HydmatH1yhelyl 2o thyl2oyphblidNE (y§-d-bxoet,6benzyl ) - 5- hydr

oxy- |- yri m di ne- 4- car boxam de; 25
N-(4-fluoro {1} %1 @iy@‘r@m& %rc%lyex%ggrret hyl - 6-0x0-2- [ 1-(pyridin-2-ylc arb
onyl)-2,3- dihydro-1Hindol-2-yl]-1, 6-di hydropyri m di ne-4-carboxam de;

N-(4-f1 uor ohgmepl ﬂu&oﬂeﬁ%ﬂpxnydrofgel JietiryR2-(4Lniem gﬁf{drpﬂoha -BylfelorbN @bydr oqui nol i

n-2-yl) X0-.1 di ro rlmdlne4car oxami de;

N- ( 4- f|%°oro‘E}g¥f§‘§H “%‘gﬂ 3%&’ ﬂ%thw 2-(2-methyl -1, 2. 3, 4- t et r ahydr oi soqui n

olin-3- yl)-6-o0x0-1, 6- d| hydropyr| m di ne- 4- car boxam de
(-)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(4-methylmorpholin-3-yl)-6-0xo-1,6-

dihydropyrimidine-4-carboxamide

25  2-(1l-ethyl-2,3-dihydro-1H-indol-2-y1)-N-(4-fluorobenzyl)-5-hydroxy- 1 -methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxamide;

2-(1-benzoylpiperidin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-1,6-
dihydropyrimidine-4-carboxamide;

30
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-2-[1-(pyridin-2-ylcarbonyl)piperidin-
2-yl}-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(2-methyl-1,2,3,4-tetrahydroisoquinolin-3-
35  yb)-6-ox0-1,6-dihydropyrimidine-4-carboxamide;
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-54 18 April 2006 WO 03/035077 PCT/ GB02/ 04753 2-[

1- (di net hyl ami no) - 2- phenyl et hyl ] - N- (4-f | uor obenzyl ) - 5- hydr oX§-Apri@0®fy | - 6- ox
o- 1, 6-di hydropyri m di ne- 4-car boxani de;

2- [(drne%ﬁxb&ghﬂo)(phenyl)nethyl] N- (4-f 1l uorobenzyl) - §CQXQ%9%Mi3

- met hyl 0XO0- di hydr opyri m di ne- 4- car boxam de;

- di net hoxybenzyl ) - 5- hydroxy- | -nethyl -2-[4-(norpholin- 4 ylnethyl)phenyl]
-6- o0xo0-1, 6-di hydropyri m di ne-4-carboxam de; 10 and pharnaceutically
acceptabl e salts thereof. Oher enbodinents of the present invention
include the followng: (a) A pharmaceutical conposition conprising a
conpound of Formula (1) and a pharnmaceutically acceptable carrier. (b) A
phar maceut i 18 pared by
conbi ni ng ﬁ"“i b&ﬁ%ffﬁ%& W@fm?%ﬁﬂé&%ﬂﬁﬂ?&r%?%% R Formil 2’ (1)
and a phar @é@PPEHP-Veﬁ de; carrier. (c) The pharnaceutrca

conposi tion of (a) or (b), further conprrsrng a therapeutically ef fective

anount of ag Al ent,. s ed fromthe group
consi st i gng f§f(4|_fd“d§%r%% ﬁ §1'm tggln -gxo '(Bflﬂﬁ‘r?ﬂ’ﬁof?ﬁlﬁff I QP}‘S‘TT:SIHH

anti -inf ect 2vH- 1a@élrhbl@r0pl(rul)ldmhé qathexameicdeut i cal conposition of (c), wherein
the HV i nfectl on/AIDS treatment agent is an antiviral selected fromthe
group COI’]SI r}ﬁl 05? I—1 rote se inhibitors, naon-nucleoside H YV reverse
transcri pta i HrRTARFE%, )é y-lvmethdods(lqmethylpyrelidin- 29 Dt6-ateshéd pt ase

i nhi bi tors. dlﬂﬁdr()mnﬁdm&rttnarbekmﬂeusef ul for inhibiting HV integrase, for
treatingy or preventing infection by HYV, or for preventing, treating or
del aying the onset of AIDS, which is a therapeutically effective anount of

a conmpound #1CESR}dBenzyioxBnki(paridineyleaseanypyidlijine?-§Bd¥-4ve ampunt of an HIV
i nfecti on/ AfliSobicheyd)-FBdroR e MetlSEbexbAS- mﬁy&@@ﬁ%ﬁdﬁé QUBHERMREST | NG of

H V/ AIDS antiviral agents, imunonodul ators, and 30 anti-Infective agents.
(f) The conbi nation of (e), wherein the HV infection/ AIDS treatnent agent
i s an ant i viih(dimethyamig)-2rmbenyidiayl gNddifluombenzgt)iSy dafxy Hivethyl d-eas e

i nhi bi t 95 s, 1 pRAyaNPY SRS se transcriptase inhibitors and

nucl eosi de Hl%nwrg\?erse Ig%a%%/%({rx?}r{)m%se inhibitors. -55 18 April 2006 WD

03/ 035077 PCT/ GB02/ 04753 (g) A method of inhibiting H'V integrase in a

subj ect i n DEEAR)-Nderalyl-MhydrbxPrPlidis 8RR flusloBérzp- Stl@dltoﬁg 1subj ect a
therapeuti Cxﬂl:th beg)toei:klth%ldropygrlljn%neoj catbok ca)g?cpund of Formufa (1).

20 N-(4-ﬂuor0behzy1)-5-hydroxy—2—(1-isobutyl—2,3-dihydr0-1H—ind01-2-yl)—1-methyl—6—
0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-(1-isopropyl-2,3-dihydro-1H-indol-2-yl)-1-methyl-6-
o0x0-1,6-dihydropyrimidine-4-carboxamide;

25
2-[1-(N,N-dimethylglycyl)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy- 1-methyl-6-
0x0-1,6-dihydropyrimidine-4-carboxamide;

2-{1-[(6-bromopyridin-2-yl)carbonyl]pyrrolidin-2-yl }-N-(4-fluorobenzyl)-5-hydroxy-
30  1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methylpiperazin-2-y1)-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;
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(h) A nethod of preventing or treating infection by HHV in a 5 subject in
need t hereof which conprises adninistering to the subject al8herihpedftically
effective anDunt of a compound of Formula (l1). (i) The nmethod of (h),
wherein ﬁﬁ&pound of Formula (1) is admnistered i &ﬁﬁg ?}IOH with a
therapeutlca y effective anpunt of at |east one ant|V|r selected from
the group consisting of H 'V protease inhibitors, non 10 nucl eoside HV
reverse transcriptase inhibitors, and nucl eoside H 'V reverse transcriptase
inhibitors. (j) A nethod of preventing, treating or delaying the onset of
AIDS in a subject in need thereof which conprises admnistering to the
subj ect a 24@bmpemetﬂy;plma‘zmz-wm-emmmbe@iymsmmp;umhequl Baxsul a (1).

15 (k) The ‘ﬁﬁﬂgh&“‘ L 8*#h&§e conmpound is administered in

conbi nati on Mn erapeutlc y éffective anmount of at |east one
antiviral selected fromthe group consisting of H'V protease inhibitors,

non- nucl eosNdg. lklébeRsRES! dré)(yalnﬁxﬁ Z A%ﬁ@tzl N Rich 1 SicabBfl DL g0 de HV
e

reverse cr| tase ts (1 |b|t|ng "H'V i ntegrase
ina sub#ecﬁ Bﬁr}ﬁﬂ g‘f \Wgﬁp F%‘é‘g‘ ?nistering to the

subj ect the pharmaceutlcal conposition of (a), (b), (c) or (d) or the

conbi nati ongef ac(e%)lpﬁfohﬁfn)-z ﬁmﬁpﬂﬁé&mﬁmﬁh@%ﬁmﬁ% oxbigating infection

by HIV|na (hl_ject ereo |sesamn|’ster|ngtothe
subj ect t hedihydapy R TCCé'FOéHW]g&SItIOH of (a), (b), (c) or (d) or the
combi nation of (e) or (f). 25 (n) A nethod of preventing, treating or

adm i o221 25 TEChREryc bR b A A A PRS-t T Sder GrmeinE R (b)
(c) or (d) @Folﬁeiﬁl)’dmb’ﬁmdlw @frb((xeymctﬁ (f). The present inventi on al so

i ncl udes a compound of the present invention (i) for use in, (ii) for use
as a nedica t.for, o jij) for n the 30 preparation of a

medi canent geo(?'ﬂ"()ﬁf)be?zﬁ'hf%*’X‘# ~Iegoct iﬁlr%t]e@%"éhyls(“ﬂf?“%m%hﬂmﬂg’”oﬁ -0X-eat i ng

i nfection by,6Hdilydrapyritddings4-earboxtainidg; treati ng or del ayi ng the onset of
AIDS. & these uses, the conpounds of the present invention can optionally
be enployed in conbination with one or nore HV AIDS treatnent agents

sel ected frrifugroRenssh-Sabxdraxyriamethyedl 5[4 apathyimpmielin-3e agents, and
i munonodul gydar®nyliHeroki8inApyli-6-02606- M@% Sh e fifd-4Rarbofiiidé;04753 Addi ti onal

enbodi nents of the invention include the pharmaceutical conpositions,
conbi nati ons and nethods set forth in (a)-(n) above and the uses set forth

i n the prec2dl.hdimethdpiperptin-2viheN €#-fluotoberzghidchydbxgfl-héthylg-@®ené- | nvent i on

enpl oyegbthgh%gpmamgqmggmgé one of the enbodinents, aspects, classes,
sub 5 classes, or features of the conpounds descri bed above In all of

t hese enbodi nents, the conpound may optionally be used in the formof a
phar maceut | Nalfpombemesyl)eiohy@iroxy-1-methyl-6-0x0-2-[ 1-(pyridin-3-ylcarbonyl)pyrrolidin-
2-yl]-1,6-dihydropyrimidine-4-carboxamide;

25 2-[(25,4R)-1-acetyl-4-(benzyloxy)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-(1-isonicotinoylpyrrolidin-2-yl)-1-methyl-6-oxo0-1,6-
dihydropyrimidine-4-carboxamide;

30
2-{1-[(ethylamino)carbonyl]pyrrolidin-2-yl }-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-
6-ox0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{ 1-[(1-methyl-1H-imidazol-2-
35  yDcarbonyl]pyrrolidin-2-yl}-6-oxo-1,6-dihydropyrimidine-4-carboxamide;
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salt. As used herein, the term"Cl-6 alkyl" (or "Cl1-C6 al kyl") means |inear
or branched chain al kyl groups having from1l to 6 carbon at d8&pahd0@icl udes

all of 10 the hexyl alkyl and pentyl alkyl isomers as well as n-, iso-,
sec- an n- and isopropyl, ethyl and nethyl kyI means
n-, |50§V6g£dégéegnd t-butyl, n- and |sopr opyl, et hyI 555&0?%%3 The term

"CO' as enployed in expressions such as "C0-6 al kyl" neans a direct

coval ent bond. For exanple, when RL in Conpound | is -C0-6 alkyl-OC0-6 15
al kyl -Rk, then RL is -O Rk when both al kyl groups are CO alkyl. Simlarly,
when an integer defining the presence of a certain nunber of atons in a
group is equal to zero, it neans that the atons adjacent thereto are

connect ed er f Formula (11)
has T as a su s’tlh t}tel‘%ée@l pﬂ?ﬁox};%dld"gﬁ@wgé ﬁP %rgp%]ﬁl?ﬁ?ﬁ#ﬁ%% ring, wherein
s is an i nt B§BY-&a¥enl.6 t%h}@&panm@m- -parbegestide) 20 s is zero, the
substituent has the following structure: T The term"-Cl-6 alkyl-" refers

to a Cl i_near ranc u flned which is

bi val ent§ Iﬁ%kﬂ%‘f’f%ﬁ%ﬁ ‘ng%?lb i‘? Q ﬂ'g)&ql Zyi)ss'htfﬁi"}% -methylb-exe or "Cl-6
al kanedi yl' 1,67dilwﬂm$)smmfdnak4<§drmmuf particular interest wit h respect to
the invention is -(CHZ)l 6-, and sub cl asses of particular interest include
(CHZ)l 25 f %‘% 1-2-, and -CH2-. The term"C2-5 al kynyl "
(or "C2-C5 kS Hi/’lrl“sﬂe EFP@W“I’%&]P (-lugroheapibid- bl‘ﬂi@ﬁ"hﬁﬁhﬁw-om oups havi ng
from 2 to 51,6dliHydropatimidineadichrboxamigdes all of the pentynyl isoners as well
as 1-bujynyl, 2-butynyl, 3-butynyl, 1-propyny|, 2-propyny| and et hynyl
(or acetyl enyl). Simlar ternms such as "C2-3 al kynyl" have an anal ogous 30
meani ng. ThE-(t-&upiobemyl-Sdiydrossi lkmethyl 2ot 1-[(ERxidepyndii-dal kyl ") rreans a cyclic

ring of an gidsdofyliiFwoidn2i £6-ok6-19-ARjdbRkitidif@ iR AR
cycl opropyl, -57ﬁ‘}’1gﬁ}'Apr|11 %}86 0V\D 03/ g%S(@&?I PCIJT/ GBOZ?%%?SS cycl obutyl

cycl opentyl cycl ohexyl, cycl oheptyl, or cyclooctyl). The ternms "C3-7
cycl oal kyl " N—(4@:Bel©bczwl)<5diyk1§plxy- -yl 6-ayoe2- D]a(pbzgalzm Zaylcbrbch@l)b}d@eidjmave
anal ogopss ﬁ'é’&ﬁ%draigﬂgﬁcﬁﬁé"h cibolanfig@ceycl oal kyl © (of TC3-CT

azacycl oal k saturate ycI ic ring consisting of one nitrogen
and fromt hree to seven carbon atons .e., azetidinyl, pyrrolidinyl,

pi peri di nyl2-[(@R)- M@&Iﬂnly?o JhiazdlidnUeNN: (Mu@ﬁ)@&zy()@thydﬂﬁbq “heth@iees:®-t 0
fluorine, CNS (alhler%p %Jner]l-carboxamlde

20 N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-[1-methyl-4-(methylsulfonyl)piperazin-2-
yl]-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(4-methylthiomorpholin-3-yl)-6-0xo-1,6-
dihydropyrimidine-4-carboxamide;

25
N-[4-fluoro-2-(methylsulfonyl)benzyl]-5-hydroxy-1-methyl-6-0x0-2-[ 1-(pyrazin-2-
ylcarbonyl)pyrrolidin-2-yl]-1,6-dihydropyrimidine-4-carboxamide;

2-(1-acetylpyrrolidin-2-yl)-N-[4-fluoro-2-(methylsulfonyl)benzyl]-5-hydroxy-1-
30  methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

2-(3-acetyl-1,3-thiazolidin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-1,6-
dihydropyrimidine-4-carboxamide;
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and iodine (alternatively referred to as fluoro, chloro, brono, and iodo).
The term "Cl-6 hal oal kyl" (which may alternatively be referi@®dprid26@6 10
"Cl-C6 hal oal kyl™ or "hal ogenated C1-C6 al kyl") nmeans a Cl1 to C6 |inear or
branche | roup as defined above with one or nor

substi t&gquwsﬁe term " Cl-4 hal oal kyl" has an anal og)gggl@eglgﬁlﬁng. The term
"Cl-6 fluoroal kyl" has an anal ogous neani ng except that the hal ogen
substituents are restricted to fluoro. Suitable fluoroal kyls include the
series (CH2)0-4CF3 (i.e., trifluoromethyl, 2,2,2 15 trifluoroethyl,
3,3,3-trifluoro-n-propyl, etc.). The term "carbocycle" (and vari ations

t her eof suci[RtacetRMARGI Chéthylethyl]-N-@adoasheatyyls-hydsxyUsaethies 8kl refers to
(i) aC3to g%yv noc cl '.%, saturated or unsaturated ring, (ii) a C7 to Cl2
bicyclic rih @Pﬁ{ nd—fﬁ@xg 1 to C16 tricyclic ring system wherein
each ring in (ii) or (iii) is independent of or fused to the other 20 ring
or rings angl Lach1fyrdldinS-ARNUCAHREyRnziNS A etbRY-hetB-0xBNRRCYCl e may be
attached_ to é?fﬁ' E&e@{@of thﬁﬂr?g{,eculg gtzylgnyslcar on ea;ggm V\A§i ch results in a

stabl e Tonfi8YHEPYITHENG-GLAPORAIIPR| i ¢ carbocycl es are a subset of the
carbocycles; i.e., the term"fused bicyclic carbocycle" generally refers

toa Cr to i i -' . i I i i rated or
unsat ur at edggn)'a& ¥%%%f%@§%?”§éf%{?gﬁl(§i@8@ gﬁgl)ggwsaﬁog&g%n%@y]é%gé “of the
rings in thb6dihygropydmukne-4=¢psaramidesycl i c carbocycl es have an anal ogous
meani ng. A subset of the fused bicyclic carbocycles are those bicyclic

carbocycl es, i ich o ring i.s ene, ri and the other ring is

sat ur at g‘#ﬂ olr\I"(Qﬁwgﬁ’?’ﬁrf%D%d},’y Hfﬁ%ﬁ@?ﬂﬁéﬂﬁ%ﬁ%&ﬁ%m- irbon atomthat results
i n a st abl eylcobpyljpiperaziRepyl E6-©mo-A16-dikydzomgniplidise-btarbbiamidajbset i ncl ude t he
followng: 30 -58 18 April 2006 WO 03/ 035077 PCT/ GB02/ 04753 The term "aryl"
refers to argmati ¢ nono- and_pol y-carbocyclic ring systens, wherein the

i ndi vi dual €AHBEENRITOEdn Y ShydioR 1yant %B-@wygh@)b&ml}r%%dl,ér at t ached
to each ot hdihydtbgyrignidinegloarbbditide;Sui t abl e aryl groups include phenyl, 5
napht hy g and bi phenyl enyl. The term "heterocycle" (and variations thereof
such as " heterocyclic" or "heterocyclyl") broadly refers to (i) a 4- to

8- menber ed, N&tfluorobenrybrS-hydeey?r Hit-k HH-imislagadpeyl¢acbonybamingl-1-) a 7- to

12- menber edm@t\kzbéﬁllyl}cl-ﬁm'eth 1-6-¥24-€ BMditldrdpylilnldi@M4-dakbdx@mid; nenbered tricyclic
ring system eréin each ring in (ii) or- (iii) is independent of or 10
fused to the other ring or rings and each ring is saturated or unsaturated,
and the no2{byeaizbd-4-{pyozinkd-gyarbony!)pipagzias2syl BNy (4dluotobezyDisHgydrdxgg syst em

cont ai ngy0n r : . .1 to 6 heteroatons, or from1l
to 4 he?%r og"tn%wg)g?'é&e'%gyr@r%mﬂﬁ?\’l,ggaggrr%{@ggéﬁd a bal ance of carbon atons
(the nonocylic ring typically contains at |east one carbon atomand the
ring systens(4-¥&izesl l-me®Pipdiaindt-ylh-Sa@tflioysbeAl) Ry didx ya ABBY1-6-a Wher ei n

any one or Eg[d?hy(aiop%n&d%et_é{_ggg&a%?&suI fur heteroatons is

25 2—[4—(benzyloxy)—1—(pyrazin—2-ylcarbonyl)pyrrofidjn-2-yl]-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-o0xo0-1,6-dihydropyrimidine-4-carboxamide;

2-(1-acetylpyrrolidin-2-yl)-N-(2,3-dimethoxybenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;

30
2-(1-acetylpyrrolidin-2-yl)-5-hydroxy-N-(2-methoxybenzyl)-1-methyl-6-oxo0-1,6-
dihydropyrimidine-4-carboxamide;

N1-[1-(4-{ [(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-6-oxo-1,6-
35  dihydropyrimidin-2-yl)-1-methylethyl]-N2,N2-dimethylethanediamide;
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optional |y be oxidized, and any one or nore of the nitrogen heteroatons is
optionally quaternized. The heterocyclic ring may be attach8dpat 2608

het er oat om or carbon atom provided that attachment results in the
creatio abl e structure. Wen the heterocyclic

substitﬁggpgeﬁﬁﬁ i s understood that the substituents ggynggggg&%ttached to
any atomin the ring, whether a heteroatomor a carbon atom provided that
a stable chemi cal structure results. Saturated heterocyclics forma subset
of the heterocycles; i.e., the term "saturated heterocyclic" generally
refers to a heterocycle as defined above in which the entire ring system
(whet her nmono- or poly-cyclic) is saturated. The term 25 "saturated

het er ocycl i g 4L 0a7 or Sy 10\ Arad-: - 1Y S t.e nocyclic ring
whi ch consi gtds%%g’ l%&k%ﬁﬁl@%&i@gﬁe@hﬁa@?@ﬁz&ﬂﬁe er 5‘gtlol(raf§ gf) %}clqt ed fromN,
0 and S. Rbpridwdrpyimidinecdemporramidesc| ude pi peridinyl, piperazinyl,
azepanyl, pyrrolidinyl, pyrazolidinyl, imdazolidinyl, oxazolidinyl,

i soxazol \ di rphol i nyl , . thi hol i n t hi azol idi nyl,

i sot hi az |i%ﬂ?§?‘@%ﬁgp¥%‘? %%‘Hﬁ%ﬁé?@&"%‘?ﬂ‘zﬁgé'hif 9%%?3%%?%%8%—.

Het er oar onadihgdopfyomidiaedtcaboxanids,et of the heterocycles; i.e., the term
"heteroaromatic" (alternatively "heteroaryl") generally refers to a

het erocycl e_as -59 18 April 2006 WO 03/ 035077 PCT/ GB02/ 04753 defined above
in whi ch t hB-@fteprobenzyhry-hydeaxard-Idvitvdiorer!-@paan-2ovicasbanyDpxreolidisy2-yld- an
aromati c ri Dgnesiybb@rv-1FRdhydopninidihes eathoxabide, ring” refers a 5- or
6-menbe5@d nonocyclic aromatic ring which consists of carbon atons and one
or nore  heteroatons selected fromN, 0 and S. Representative exanpl es of

het er oar omalVr[é-(4-{ Ki+Alysroberayllarainpicaibayyl } -5 hydioay-tmethii6zakorh@-,  pyri m di nyl ,
pyri dazi nyl dinjdibBmivdidia@ry1)-1 MeABNemM Jithidakdl2, 22911y31thiakote 84tboxhiigdazol yI
pyrazolyl, triazolyl, tetrazolyl, oxazolyl I sooxazol yl, oxadiazolyl,
thiazolyl, isothiazolyl, and thiadiazolyl. Representative exanpl es of

bi cycl i ¢ he2-§@28d$r i asetylreflumtepyriotidne?-yl]-dz@Hlorobenzyb)l 3hydroxsel-methlyl |

i ndazol y4, 8-’389—'1%[3{111 dr(-ip?/ﬁ- ol kayh xaﬂ.@&@oxal inyl, 10 qui nazolinyl,
cinnolinyl, c ro’manfi , I'soc romany?, et'rahydr oqui nol i nyl, quinolinyl,
t et rahydr oi soqui nol i nyl, isoquinolinyl, 2,3-dihydrobenzofuranyl,

2, _3;jdi h)(/czir 2N5(ﬂllfo@>bfr%_yﬁl‘§-lwdm)§r7l%ahﬂXZ-PMine(l-lié'l-@{%-rﬂcthyl—llHéirr(ljidazol-.l’Z— G |
I mdazo(2, 1- .hi azol e 1. e .. and. nzp- s di oxoly 1.e.,
). In cert aylﬁc)aﬁbghﬁig@ega%?g}}ﬁ,-oyfo-ﬂ,ﬁ-déh}?dgopylaﬁcgr}eﬁég—{;qre%agnq%f erred to as
phenyl having as a substituent nethyl enedi oxy attached to 15 two adj acent

car bon 8§ ONR.(4-fluBRBERSB M Ridik -1%&%{9@@{1%&1191@{g[gggiﬁﬁlgh?éaraﬁai&io?.s i ncl ude

h t hi azi . l'yl®, . béta- [ - bet a- bol i nyl,
gc?? gi n;/?ZI E-{fl)carl():o%ryﬁgnzﬂ?lo}/ethyl)— -o;?o-i%rcgl?ydrop imidine-4-car oxragﬁde? a-carbotiny

N1-{1-[4-({ [4-fluoro-2-(methylsulfonyl)benzylJamino }carbonyl)-5-hydroxy-1-
methyl-6-oxo-1,6-dihydropyrimidin-2-yl}-1-methylethyl }-N2, N2-
25  dimethylethanediamide;

2-(4-acetyl-1,2-dimethylpiperazin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-
0x0-1,6-dihydropyrimidine-4-carboxamide;

30 N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-2-[1-(pyrimidin-4-
ylcarbonyl)pyrrolidin-2-yl}-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-2-[1-(pyrimidin-5-
ylcarbonyl)pyrrolidin-2-yl}-1,6-dihydropyrimidine-4-carboxamide;
35
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phenazi nyl, and phenoxazinyl. Unless expressly stated to the contrary, an
"unsaturated" ring is a 20 partially or fully unsaturated rBdgprilR606
exanpl e, an "unsaturated nonocyclic C6 carbocycle" refers to cycl ohexene,
cyclohexggbg&ﬁwnand benzene. Unless expressly stated tojdiR.ee0irary, al
ranges cited herein are inclusive. For exanple, a heterocycle described as
containing from"1 to 4 heteroatons” neans the heterocycle can contain 1,
2, 3 or 4 heteroatons. 25 When any variable (e.g., Ra, Rb, Rc, Rk, etc.)
occurs nore than one tinme in any constituent or in Fornula | or in any

ot her formula depicting and describing conmpounds of the invention, its
defi ni ti on NO4gR©FOLBESVLI-BRESK Y- BmethPHEPERREH-1.0{1H-pyafbehi nition at every

ot her occurrfnﬁe. | sO gggﬁ%pat%?nﬁ(ﬂf .su@stitéﬁnts.gnd/or vari abl es are
per ni ssi bl eV SHPYYDAMINeleiil s Riox R G- YRydroRyLifpiding-f-cabapdmideisn "¢ onpounds.  The
term"substituted" (e.g., as in "aryl which is optionally substituted wth

one or ror e2%%&1%11),11U5‘da%/§4ametﬂax§i;>§ﬁhiu§§§-g@}l :ﬂlﬁw?&)eﬂ%g)vss-ﬁ Sé;w!f-uti on by a

naned 0 -60 ril 6 WO O 35 .(&3B02/ 047 ti'tuent to the
extent suchmEMy ‘BX‘%iﬁé'q%Eﬂdf‘?PﬁPB“ %gﬁfpﬁ’faﬂ% '(including nultiple

substitution at the same site) is chemcally allowed. The conpounds of the

o . nem uh
Cpect i cal | £ e Rt fo ALY i EEV BN - MG B B STy T "
di ast er eomemsthylbg-oserd Stdilaydeepyrimdingd-aarbojagudeer i ¢ forms bei ng i ncl uded in

the present invention. The N-substituted hydroxypyri m di none conpounds of
the present. . i.nvention y._als cc as.tautoners thereof. It i

under st 50d. MR- Res 2 metns Ry Bb Bhsr et eoar F R Ghvet-web P ne

hydr oxypyr i froxe-i®rdihelenycomdis-2eyl]- Forethylethyl Hfidazo[B.aH[1s3]thipgzgle#nd i n

m xtures. Thegpgapppunds of the present invention are useful in the
inhibition of HYV integrase, the prevention or treatnent of infection by
human i mmunodeficiency virus (H'V) and the prevention, treatnment or the
del ay in t h2[QRsR)-10bengoyiganethonypypaidiol-§0iN-ed-fleosbnkjipoaydugepl1as Al DS.

Pr event 'wg é%t@?}_%_%{(&?ki_%g | %gﬁ%gﬁf%aéﬁ?f 15 onset of AIDS, or

preventing or ati ng afined as i ncl udi ng, but not
limted to, treatnment of a wi de range of states of HV infection: A DS, ARC

(AI DS rel at RA4GRBRIENDY])- %‘d?ox%ﬂ@@%ﬁfdp?lsxﬂ%yﬁﬁ%ﬁ&hﬁﬁ%ﬂaﬁn&%ﬂ}jl—?Ct ual —or
potential exposure 51 cHéL . Fo{né)qe‘\xarrpl S th(ﬁ:.corrpounds of tHi's invention
are useful F’ﬁ%’ﬁé‘&f‘?‘ 3 inydrQPyPPiings§cHpRXamides suspect ed past exposure to
HI'V by such nmeans as blood 20 transfusion, exchange of body fluids, bites,
acci denb@l HeLIlufindihl K metlylRIBR Rt -2-NFN- G HudbdsdRE 4tk dihyotr 98 Y-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-[(2S,4R )-4-methoxy-1-methylpyrrolidin-2-yl]-1-
methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

25
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{ 1-[(methylsulfonyl)acetyl|pyrrolidin-2-
yl}-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-[(2S)-1-acetyl-4,4-difluoropyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-
30 6-oxo-1,6-dihydropyrimidine-4-carboxamide;

2-[(2R 4R)-1-acetyl-4-ethoxypyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide;
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The conpounds of this invention are useful in the preparation and
execution of screening assays for antiviral conpounds. For ¢é&amppl 200 he
conpounds of this invention are useful for isolating enzyne nutants, which
are exce‘k,bg%%ﬁﬁ screening tools for nore powerful antizidgbefsepounds.
Furthernore, the conmpounds of this invention are useful 1n establishing or
determ ning the binding site of other antivirals to HV integrase, e.g.,
by conpetitive inhibition. Thus the conpounds of this invention are
commercial products to be sold for these purposes. Conpounds representative
of the present invention have been tested 30 for inhibition in an assay
for the strah®S)-#dndifieorodanetiylpyrodildin- 2y PN-@sfuordBeazy@sS-aydrdsy-1-conduct ed in

accordance Wl -¥8kE-$.6-dn . al. 21 . 1996, 70: 1424-1432, for
r ecombi nant mlen egrase, e@%&h@é{"ﬂ ?r?é{{aﬁ’g&éssay uses preassenbl ed
integrase strand transfer conplexes; (ii) the strand transfer reaction is

per formed i N-@Peadipe®seyberzydf 5-hydiiydi-nethyl-6loxke-2-[ [ yMasztm3using 0.5 to 5 nM

of a 3" FI1T bel.ed t.arget subst.rate a escribed in WO 02/ 30930
and (ii i%: sﬁ?%‘ﬁ%f*@?%ﬁ%ﬂif?-@aﬂ%é@gdfawmgws-?fc&ﬁm- 18 April 2006 WO
03/ 035077 PCT/ GB02/ 04753 5 using an al kali ne phosphat ase conj ugat ed

anti-FI TC antd . UL mest en | Kad i gsphat ase substrate.
Nt@%@i’bbéﬁh@l > WYI p%mmﬁp}gﬁﬂr}&ifﬁg’%&&}%p? h in Table 1 bel ow)

Representative co unds (e.g,, the co ek .
tested in t}ﬁ‘g‘”ﬁﬂ?‘?ﬁgtgﬁ OEély%ﬁ-%bﬁdeéfoewm@Wscmoxamt 5 nicronolar or

| ess. Further description on conducting the assay using preassenbl ed

conpl ex i 5 1 A—lzz.;ﬁg - I A\ ok 99.7 1 5-7011; Hazuda
et al., %Dr%étﬁlggqfnﬂgﬁ% ) sc§§)é°§‘§’)aiifé‘%f‘ rﬁé%%yr? _';diné%ﬁl}ﬂgfgzgda et al.,
Sci ence 2008uorotepzyl)-Ehgdrgxyy 1-nshiyl-groxod ¢niibydiepyrimigine ¢ satbaxamide; of t he
present invention have also 10 been tested in an assay for inhibition of

acute H Vi ion,.of T-I hoi,d. cel | conducted.in accordance with
Vacca, J.P. E-iégii'!l"g',dlfg}o&'.l'( n%“.’"bﬂl:cég’.onééﬂy.mG’gﬁtalgbwi(‘lé]i‘."mbm@‘.s' These
conpounds deydooryt I-medhyl-6-00% 1 6-diffydedpprimidde-4tarbaxamiidet or | ess. The conpounds

of the pyesent invention may be adm nistered in the form of

phar maceut :elﬁil Igly acceptabl e salts. The term "pharmaceutically acceptable
15 salt" reNdf€uprpbenzybrhydeaxyH -Bebdes (@848 hbmetiykét i veness of the parent

conpound angmethyislilfong])iainopiyablidin-2ajl J-§-oR6-1 BLdigydépsamidstesi rable (e.g., is
nei t her tox%a?bdi%idlgt herwi se deleterious to the recipient thereof).
Sui tabl e salts 1 nclude acid addition salts which may, for exanple, be

formed by mixing a solution of the conpound of the present invention with
a_solutamn B1-HdRhARIRARY)sUIEHy ¥y RHARDS AN Rfthdobed]) 3y diggy pchl ori ¢ 20
acid, sulfuri 3}? d scehg,l c acid, tz{]'fl uoroacetic acld, dr “behzoi ¢ aci d.
Wien the ¢ FT'%QSI er-Lp-diydrop NeghoRA*AMdsh aci di ¢ noiety, suitable
pharmaceutically acceptable salts thereof can include alkali netal salts

(e.9.. sodijmRRHAARNY U} Rhino)(oxo)acetyllpyrrolidin-2-y1}-N-(4-
fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

=

25
2-[(28)-4,4-diﬂuoro-1-(pyn'dazin-3-ylcarbonyl)pyrrolidin-2-y1]-N-(4~ﬂuorobenzy1)—5-
hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-[(25)-4 4-difluoro-1-(pyridin-2-ylcarbonyl)pyrrolidin-2-y1]-N-(4-fluorobenzyl)-5-
30  hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-{(25)-1-[(dimethylamino)(oxo)acetyl]-4,4-difluoropyrrolidin-2-yl }-N-(4-
fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;
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al kaline earth netal salts (e.g., calciumor nmagnesiumsalts), and salts
formed with suitable organic |igands such as quaternary amh®Aipoh26ef ts.

Al so, in the case of an 25 acid (-COON) or al cohol group being present,
phar mc%bﬁﬁgﬁy acceptabl e esters can be enpl oyed t?cmio@ngshe
solubility or hydrolysis characteristics of the conpound. or the purpose
of preventing or treating H V infection or preventing, treating or delaying
the onset of AIDS, the conpounds of the present invention nmay be

adm nistered orally, parenterally (including subcutaneous injections,

i ntravenous, 30 intramuscular, intrasternal injection or infusion

t;achni ﬂues) N—(bﬂdordhah@ﬂ)i-i)nydsquaymemlyl-z-QHr&bﬂpholiﬂr-]ﬂyl(&ﬁ))zfc_@fy[]?j.afoliaﬂJni t dosage
of a pharmageutt cal ;o .00, CO ng,a therapeutically effective
amount of ¢ EaoaRs ARG, L ('C

pharmaceutical |l y-acceptabl e carriers, adjuvants and vehicles. The term

"admi ni gt rf'im{me)-la[(tﬂm‘éﬂi&iaﬂﬁﬁ@(okméee}gfpygr&gcﬁn-zfy'lPM%M&E&E&&Q'-'S-a ,5,5 .
conmpoundy i ef erence Lo a.conpound .of .. i'nvention mean providing the
-62 18 A%oriFy‘{i?ﬁ'éf'm§§'8§%6$#@%PWIW£S§Q@% nd or a prodrug of the
compound to the individual in need of treatnent. Wen a conpound of the

i nvention of_ (&synqeiketh lﬁﬁz@x&)ﬁcﬁlﬁggg%b‘ }cgrflglqbgw )n with one or nore

ot her active&gets Se. ., antivir ents éeu___ reating HV

i nfection of® ’E)g’f’,’zy DRy diprye I-methyh6-oxerd.bidikydyapyrimidine-4eaberastidaunder st ood
to include 5 concurrent and sequential provision of the conmpound or prodrug
and oth a =Y he "conmposi tion” i s intended to
enconpagg aﬁﬁ%ﬁ&%@%@%&z@?%nn]ﬁaerggrﬁ'é}té?"ﬁ%ax*H‘%?@H’itl'gf?f‘g'l'r N the specified
amount s, asdfigdrppysigniging-ylhi oeptiotethyll-t b N2 trinesthydithanedihmider i ndirect |y,
fromconbining the specified ingredients in the specified anmounts. 10 By

" phar maceut i accept abl ey | nt that the ingredients of the

phar maceut i %g@gt%ﬁﬁeggpﬁogﬁ"’rﬁghﬁ)g‘eﬂmét’fﬁwc@‘yﬁﬁnﬁﬁ?‘é Arogy-Aarethfhy not

del et er i ous6-ox@ 1 hihydeapypingtine-4-habeainideThe t erm "subj ect” (alternatively

referregsto herein as "patient") as used herein refers to an aninmal,

preferably a mammal , nmpst preferably a human, who has 15 been the object of
treat ment, Htf?@t‘@@??%l)@r[(&d@ﬁ'ﬂ%ﬁl'W@’lmwlw%ﬂﬂéﬁ@dwwéwe}lh}éf fective

anount" as 6eral1jéatiigidiopyEmiEnd-hairboaiRay)t of active conpound or
pharmaceutical agent that elicits the biological or nedicinal response in

a tissue, system aninmal or human that is being sought by a researcher,
vet eri nar i a#r{(28¢8)-d d(dimetbylaminod(oxa)aetylled-flnoropwrrolidisk2-gh-N-s1 udes al | evi ati on

20 of 4 SHRbTEIRE LGy SRARES RRONG AR BHimiMHER Bl ve_compound

(i.e., active indgredient) is admnistere rénces to the
anount of active ingredient are to the free acid or free base formof the

conpound. TN&[blaticidatoi4atorclempy mintinodesbomgl) -PRydroxyt himefhoremai- oral | y-
adr ni St r ab] g RSN 951 ARk kAP SR e iR hmaly VS SteTi e

injectible

25  and pharmaceutically acceptable salts thereof.

Another aspect of the present invention is a compound selected from
the group consisting of:

30  N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-2-[1-(pyrazin-2-ylcarbonyl)pyrrolidin-
2-yl]-1,6-dihydropyrimidine-4-carboxamide;

2-[(2S,4R)-1-benzoyl-4-hydroxypyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;
35
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25 preparations, for exanple, as sterile injectible aqueous or ol eagenous
suspensi ons or suppositories. These conpositions can be préPpamped 2686
nmet hods and contain excipients which are well known in the art. Suitable

et hodss\ggﬂg&sﬁ&gedl ents are described in Rem ngton's %E&%{Jﬁ&ﬁg&tl cal

Sci ences, edition, edited by A R Cennaro, Mack ing Co.

1990, which is herein |ncorporated by reference inits 30 entirety. The
conpounds of this invention can be adm nistered orally in a dosage range
of 0.001 to 1000 ng/ kg of mammal (e.g., human) body weight per day in a
singl e dose or in divided doses. One preferred dosage range is 0.01 to 500

/Tg/t(ﬁ bOdy]Nl\@LfﬁigEoH@@i 10y @68 1-sheihl- @-{&[ﬁ%xﬁfidg 98@not in divi deﬂt dosescI
not her prefgrr.e e 0 ng wel g per day
orally in s?fﬁgafbe"“és Pyd’i°®§‘&%y”a6n6‘%‘°1’l8gﬂtgﬁ}‘l° &H@‘gl% @%@%@%7 PCT/ GB02/ 04753

doses. For oral admi nistration, the conpositions can be provided in the

formof tabl ?taéetﬁgylﬁﬁiaﬁw% iﬁ N:@nﬁ@rwe 95,1)15 ﬂy&zfg"ﬁg'g‘ ﬂ:%kl %8%‘3 of the active
gqaéh?é

i ngredi epnt, _‘particul ar 150, 200, 250,
300, 4007 afitrydepynmifingi4 et he actl ve ingredient for the synptomatic
adj ustment of the dosage to 5 the pati ent to be treated. The specific dose

| evel and f Y a hhcul 3} [ may be varied and
Wil depend53g§%§4§£nzg f(;{y%d;{ @glc n%l} LPBY%OI%I}Qé,]ﬁ{(] vity of the
specific co @szb‘hﬁhd?@dy-lt%h}ﬂ‘ét%bdl 4- éhs¢amﬂmdwcéﬁmhoemdﬁ of action
of that conpound, the age, body weight, general health, sex, diet, node and

time of  ad i on of ex ion, the severity
of the i@ B}a\lln @th'\?f‘%’ nﬁ{iﬁf Y‘t#féfﬁ'f‘s@%/ﬂ’%ﬂ%ﬂ@ﬁgg‘f ﬂb%f)h‘eflépy. As not ed
above, the pmg@epmmdmwtqadmxmmda,l so directed to use of the HV integrase

i nhi bi tor corrpounds of the present invention with one or nore agents useful
in the treatnent of nfection or Al DS. For exanple, the conpounds of
this invenfd tNr(‘hﬂWrB‘éﬂnéﬂ? edyAEeRY-J- Wﬂr(étwlé@mmh@tm%wl)&roxsé -ods of

pr e- exposur dihgdigp@imidinedasatbogxp@dsur e, in conbination with effective anounts
of one nore of the H V/AIDS antivirals, inunonodul ators,
antiinfectives, or vaccines useful for treating H YV infection or AlDS.

Sui t abl e anf-)-N-@eluozahenzyd)-I-hysireryel -mhtbyk2-(4-medinamphdlis-¥yv)-6-om-hg- Tabl e: 20
ANTI VI RALS  BnysroprimaiManuf afdorsigigb ndi cation (Activity (Tradename and/ or
Location) abacaviTtd axo Wl coneH V infection, AIDS, ARC GV

1592(ZI AGEN(r)) (nRTI) 1592U89 abacavir + |am vudi ne +d axoSm t hKl i neH V

i nfection, R-@SuoffBEnzyl)-5-hydroxy-1-methyl-6-oxo0-2-[1-(pyridin-2-ylcarbonyl)pyrrolidin-

20  2-yl]-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo0-2-[ 1-(pyridin-2-ylcarbonyl)-1,2,3,4-
tetrahydroquinolin-2-yl]-1,6-dihydropyrimidine-4-carboxamide;

25  2-[(2S,4R)-1-benzoyl-4-(benzyloxy)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-[(2S 4R)-1-acetyl-4-(benzyloxy)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydrox y-1-
methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

30
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-2-[1-(pyridin-3-ylcarbonyl)pyrrolidin-
2-yl]-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzy1)—5-hydroxy-Z—(1-isonicotino;ilpylrolidin-Z—yl)-1-methy1~6-oxo—1,6-
35  dihydropyrimidine-4-carboxamide;
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zi dovudi ne(TRI ZI VIJR(r) ) (nnRTl) acemannanCarri ngton LabsARC (Irving, TX) ACH
126443Achillion Pharm H'V infections, AIDS, ARC (nucleosi delBdpsig806
transcriptase inhibitor) acyclovirBurroughs WllcomeH V infection, AlDS,

ARC, in ion with AZT -64 18 April 2006 WO 03/ ) 02/ 04753
AD- 439Ta\§1§>r§9ggg§yst emsH V i nfection, A DS, ARC AD 519%85%5%%t ensH V

infection, ADS, ARC adefovir dipivoxilGleadH V infection, AIDS, ARC GS
840( RTI) AL-721Ethi genARC, PA., IRV positive, (Los Angeles, CA) AIDS al pha
i nterferond axo Wl | coneKaposi's sarconma, HV, in conbination w Retrovir
AVD3100Anor MedHI V i nfection, AIDS, ARC (CXCR4 antagoni st) anprenavird axo
Vel |l coneH V infection, AIDS, 141 VW4( AGENERASE(r))ARC (PlI) GW 141 VX478

(Vertex) an i nAdri.a Labgrat.orj esARC L 7(.Dubl.i n Er.banont
(Stantor o ER b an Rt e e A BB, arc pH
| abi | e al phdihghegyriandiGoAceposanfifickvi | 1 e, | nterferonvD) ARL77Ar onex
PharnmH V i nfection, AIDS, ARC atazanavir (BMs

232632) Bri st ol - - Squi bbHI V i nf ect | Al DS, ARC ( ZRI VADA P
ot o 11 br ONGAAREOYTY BRI B P A s medab Pt Scases

BMS- 23262 3 Bylicatbohyl MyaoEdifsQe p/olkb\t ,6-dihadrdpypimidiAd-BDSarboLibide; 354 7) Novart i SARC
(Pl') BMs-234475Bristol -Mers Squi bb/H V infection, AIDS,

2-(1-benzoylpyrrolidin-2-y1)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;

10
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-[ 1-(methylsulfonyl)pyrrolidin-2-yl]-6-oxo-
1,6-dihydropyrimidine-4-carboxamide;

2-[(4R)-3-acetyl-1,3-thiazolidin-4-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-
15  1,6-dihydropyrimidine-4-carboxamide;

2-{ 1-[(ethylamino)carbonyl]pyrrolidin-Z-yl }-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-
6-0x0-1,6-dihydropyrimidine-4-carboxamide;

20  2-(4-ethyl-1-methylpiperazin-2-y1)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxamide;

2-[(28,4R)-4-(benzyloxy)-1-methylpyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-2-[1-(pyridin-2-ylcarbonyl)-2,3-
dihydro-1H-indol-2-yl]-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methyl-1,2,3,4-tetrahydroquinolin-2-yl)-
30 6-oxo0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(2-methyl-1,2,3,4-tetrahydroisoquinolin-3-
yl)-6-0x0-1,6-dihydropyrimidine-4-carboxamide;
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i nfection, @é%ﬁ% %@ %% nOSLC{'Ie(Vl DEX(r))conbi nati on wth AZT/d4T
(nRTI) DPC 505 ®hfection, AIDS, ARC (Pl) DPC 961 & DPC
083DuPont HI V i nfection Al DS, ARC (nnRTRI') em/i rineTriangl e

Phar maceut i M, SN g@&%lj\@& 1( £osi de
reversev% Eggrl téésrgﬁjgjrzl Hleglﬂ fg\glﬁal(r? Corp, &%\} fiﬂ% elgatjl&lon
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zoster, NerRes shilBhGbEMyD!hyR i AN SRS bR Hel.6nT ect on.
’ oxo-1,6-dihydropyrimidine-4-carboxamide;

10 and pharmaceutically acceptable salts thereof.

Other embodiments of the present invention include the following:

(a) A pharmaceutical composition comprising a compound of
Formula (I) and a pharmaceutically acceptable carrier.

(b) A pharmaceutical composition which comprises the product

15  prepared by combining (e.g., mixing) an effective amount of a compound of Formula
(I) and a pharmaceutically acceptable carrier.

(c) The pharmaceutical composition of (a) or (b), further
comprising a therapeutically effective amount of an HIV infection/AIDS treatment
agent selected from the group consisting of HIV/AIDS antiviral agents,

20 immunomodulators, and anti-infective agents.

(d) The pharmaceutical composition of (c), wherein the HIV
infection/AIDS treatment agent is an antiviral selected from the group consisting of
HIV protease inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, and
nucleoside HIV reverse transcriptase inhibitors.

25 (e) A combination useful for inhibiting HIV integrase, for treating
or preventing infection by HIV, or for preventing, treating or delaying the onset of
AIDS, which is a therapeutically effective amount of a compound of Formula (I) and a
therapeutically effective amount of an HIV infection/AIDS treatment agent selected
from the group consisting of HIV/AIDS antiviral agents, immunomodulators, and

30 anti-infective agents.

® The combination of (), wherein the HIV infection/AIDS
treatment agent is an antiviral selected from the group consisting of HIV protease
inhibitors, non-nucleoside HIV reverse transcriptase inhibitors and nucleoside HIV

reverse transcriptase inhibitors.
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reverse transcriptase inhibitor) HBYO97Hoechst Marion Roussel H V infection,
Al DS, Al ) hypericinVIMRX Pharm H V infection, A3, - 66 18

Apri | ZORgg%WSZ/ 035077 reconbi nant human interferon ll'l?cLar{;&E’('lznterferon
alfa-n3 indinavir |1SIS 2922 JE2147/ AGL776 KNI -272 | am vudi ne, 3TC Triton

Bi osciences (Alneda, CA) . Interferon Sciences Merck (CRIXIVAN(r)) ISIS
Phar maceutical s Agouron Nat'|l Cancer Institute daxo Wellconme (EPIVIR(r))
| obucavir Bristol-Mers Squibb |opinavir (ABT-378) Abbott |opinavir +
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pent af usai Clﬁere&‘%‘%nﬁ%&%&édé&%@%&% )the subject a therapeutically effective
amount of a compound of Formula ().

(h) A method of preventing or treating infection by HIV in a

5 subject in need thereof which comprises administering to the subject a therapeutically
effective amount of a compound of Formula (I).

(3] The method of (h), wherein the compound of Formula (I) is
administered in combination with a therapeutically effective amount of at least one
antiviral selected from the group consisting of HIV protease inhibitors, non-

10  nucleoside HIV reverse transcriptase inhibitors, and nucleoside HIV reverse
transcriptase inhibitors.

()] A method of preventing, treating or delaying the onset of AIDS
in a subject in need thereof which comprises administering to the subject a
therapeutically effective amount of a compound of Formula (I).

15 k) The method of (j), wherein the compound is administered in
combination with a therapeutically effective amount of at least one antiviral selected
from the group consisting of HIV protease inhibitors, non-nucleoside HIV reverse
transcriptase inhibitors, and nucleoside HIV reverse transcriptase inhibitors

@ A method of inhibiting HIV integrase in a subject in need

20 thereof which comprises administering to the subject the pharmaceutical composition
of (a), (b), (c) or (d) or the combination of (e) or (f).

(m) A method of preventing or treating infection by HIV in a
subject in need thereof which comprises administering to the subject the
pharmaceutical composition of (a), (b), (c) or (d) or the combination of () or (f).

25 (n) A method of preventing, treating or delaying the onset of AIDS
in a subject in need thereof which comprises administering to the subject the
pharmaceutical composition of (a}, (b), (c) or (d) or the combination of (e) or (f).

The present invention also includes a compound of the present
invention (i) for use in, (ii) for use as a medicament for, or (iii) for use in the

30 preparation of a medicament for: (a) inhibiting HIV protease, (b) preventing or
treating infection by HIV, or (c) preventing, treating or delaying the onset of AIDS.
In these uses, the compounds of the present invention can optionally be employed in
combination with one or more HIV/AIDS treatment agents selected from HIV/AIDS
antiviral agents, anti-infective agents, and immunomodulators.
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AVI D (Canden, NJ) Agouron (VIRACEPT(r)) Boeheringer |ngleheim
(MIRAMUNE(r)) Novaferon Labs, Inc. (Akron, OH Trineris p8gtprd@0do
octapeptide sequence PRO 542 Peninsula Labs (Belnont, CA) Progenics

PCT/ GB0 | DS, Kaposi's sarcoma, ARC ARC, AIDS i on, AIDS,
a?(rgrp'{@gr%ﬁ ic HV positive, also in conbinati onpwﬁﬂﬂiﬁ% ddl /ddC

(PI) CW retinitis HV infection, AIDS, ARC (Pl) H V-assoc. diseases HV
infection, AIDS, ARC, also with AZT (nRTI) CW infection HV infection,
AIDS, ARC (PI) HIVinfection, AIDS, ARC (PlI) HV infection, AIDS, ARC

(PI') H1V infection, AlIDS,

Additional embodiments of the invention include the pharmaceutical
compositions, combinations and methods set forth in (a)-(n) above and the uses set
forth in the preceding paragraph, wherein the compound of the present invention
employed therein is a compound of one of the embodiments, aspects, classes, sub-

5  classes, or features of the compounds described above. In all of these embodiments,
the compound may optionally be used in the form of a pharmaceutically acceptable
salt.

As used herein, the term “Cj.¢ alkyl” (or “C1-Cg alkyl”) means linear
or branched chain alkyl groups having from 1 to 6 carbon atoms and includes all of

10 the hexyl alkyl and pentyl alkyl isomers as well as n-, iso-, sec- and t-butyl, n- and
isopropyl, ethyl and methyl. “C1-4 alkyl” means n-~, iso-, sec- and t-butyl, n- and
isopropyl, ethyl and methyl.

The term “C(” as employed in expressions such as “CQ.¢ alkyl” means
a direct covalent bond. For example, when R1 in Compound I is -C(.-¢ alkyl-O-Cg.6

15  alkyl-RK, then R1 is -O-RK when both alkyl groups are Cq alkyl. Similarly, when an
integer defining the presence of a certain number of atoms in a group is equal to zero,
it means that the atoms adjacent thereto are connected directly by a bond. For

Q ] ll)
example, the compound of Formula (I) has T asasubstituent at the 2-
position of the pyrimidinone ring, wherein s is an integer equal to zero, 1 or 2. When
QY’?,

20  sis zero, the substituent has the following structure: T

The term "-C1_¢ alkyl-" refers to a C1 to Cg lmear or branched alkyl
group as just defined which is bivalent. It can alternatively be referred to as "C1.6
alkylene" or "C1.6 alkanediyl". A class of alkylenes of particular interest with respect
to the invention is -(CH2)1-6-, and sub-classes of particular interest include -(CH2)1-

25 4-,~(CH2)1-3-, (CH2)1.-2-, and -CH2-.

The term “C2-5 alkynyl” (or “C2-Cj5 alkynyl”’) means linear or

branched chain alkynyl groups having from 2 to 5 carbon atoms and includes all of the

pentynyl isomers as well as 1-butynyl, 2-butynyl, 3-butynyl, 1-propynyl, 2-propynyl,
and ethynyl (or acetylenyl). Similar terms such as “C2-3 alkynyl” have an analogous

30  meaning.
The term “C3.8 cycloalkyl” (or “C3-Cg cycloalkyl”) means a cyclic
ring of an alkane having three to eight total carbon atoms (i.e., cyclopropyl,
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A DS, AR (o T s T Gt T oo rer fSH v
, s - ol G n , ne T- rimeris
i nfection, %3%?((9 {A%%?féé%cﬁoéﬁ& I’Ih¢%)l)7'§: ESCrl ?a%%yAlé%erlélfggﬁéﬁ—ﬁ“\?ﬁgﬂ?sect i on, Al DS,

ARC (i nj ect mbdning€CR5 receptor antagonist) tenofovirGlead (VIREAD(r))H V

i nfection, AlDS, ARCTHERH Chi-PLARRMAyERISCRIBP BRI ERInslNge! hei mH V
infection, AIDS, ARC (Pl) TMC-120 & TMC-125TibotecH V 1 nfections, AIDS, ARC
(nnRTI) 5 saturated cyclic ring consisting of one nitrogen and from three to seven carbon atoms

(i.e., azetidinyl, pyrrolidinyl, piperidinyl, or azepanyl).
The term "halogen" (or “halo”) refers to fluorine, chlorine, bromine

and iodine (alternatively referred to as fluoro, chloro, bromo, and iodo).
The term “C} .6 haloalkyl” (which may alternatively be referred to as

10 “C1-Cg haloalkyl” or “halogenated C1-Cg alkyl”) means a C1 to Cg linear or
branched alkyl group as defined above with one or more halogen substituents. The
term “C1-4 haloalkyl” has an analogous meaning. The term “C] -6 fluoroalkyl” has

an analogous meaning except that the halogen substituents are restricted to fluoro.
Suitable fluoroalkyls include the series (CH2)0-4CF3 (i.e., trifluoromethyl, 2,2,2-
15 trifluoroethyl, 3,3,3-trifluoro-n-propyl, etc.).
The term “carbocycle” (and variations thereof such as “carbocyclic” or
“carbocyclyl”) as used herein refers to (i) a C3 to Cg monocyclic, saturated or

unsaturated ring, (ii) a C7 to C12 bicyclic ring éystcm, or (iii) a C1 ] to Cig tricyclic
ring system, wherein each ring in (ii) or (iii) is independent of or fused to the other

20  ring or rings and each ring is saturated or unsaturated. The carbocycle may be
attached to the rest of the molecule at any carbon atom which results in a stable
compound. The fused bicyclic carbocycles are a subset of the carbocycles; i.e., the
term "fused bicyclic carbocycle" generally refers to a C7 to C10 bicyclic ring system
in which each ring is saturated or unsaturated and two adjacent carbon atoms are

25  shared by each of the rings in the ring system. Fused tricyclic carbocycles have an
analogous meaning. A subset of the fused bicyclic carbocycles are those bicyclic
carbocycles in which one ring is a benzene ring and the other ring is saturated or
unsaturated, with attachment via any carbon atom that results in a stable compound.
Representative examples of this subset include the following:
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H V integrase inhibitor such as a conpound described in WD 99/62513, WO

99/ 62520, or WD 99/ 628 A_CQO ese i nvention can al so be
Wi go1| st, such as a

adm ni stered in cont

conpound descri bed i B9970 S ,\. 39138514, 10 WO

00/ 59497, WD 00/ 59498, V\D 00/’59502 WO 00/ 59503 WO 00/ 76511, WD 00/ 76512,
WO 00/ 76513, WO 00/ 76514, WD 00/ 76792, or WO 00/ 76793. The conpounds of
this invention may béhetermsiaryk) sfers sppmptia mened andipaly-heboyeliqying ods of

pre- ex pOSUrs?st@rﬁ@“vﬂiéreﬂ@ﬁ%'tlrﬁﬁ(\ﬁﬁlﬁllléﬁbocyéhc%@binﬂﬁé PEIring §y§'t§,1ﬁ§ Ef@‘fﬁdteélﬁr anounts of
one or nti.vira antiinfectives, or
vacci nes usagtpgheé{]t%?ac Q&F'f‘é’ﬁfflﬁéls ﬁf’Mtg@Dia%’Lgr(?Pps P%@cﬁhg@fl’osed in the

Tab! ein V\@apﬂlhjﬂBﬁ@Z),lthhylcﬂyli s herein incorporated by reference in its
entirety It wll beTHOREHShAAH Ik e SRAP e SRR Mefldyiicol L he

compounds of this inyvention wt antivirals, i munonodul ators,
anti - i nf ectqtvheergeyclyla dgqadlyaetess th @) 2 f taiSrraembeged, prburatefl pynsafusaisdye or | i st ed
in the ngbowapﬂoeir@_beiﬁg,qd) d abto€ 2intenderod@i G SHBIYstetnl ibr (m)@h udeslé-n Erl nci pl e
any conpl nag | on . ny. [ t he

treat ment 315 rﬁﬁeﬁg thﬁ‘)ﬁcﬁ ﬁflg/%% %g%g{e%nv‘%% 'gé)mrﬁﬂr dr%@nSIH& GH enf&rqu typically
be enpl Byedused to thether inbirings artseachringisisaturated\os Hnsabieie é@fbt’&ge ranges and

regi mens aandsrﬁ,egdhtc@m 'lﬂc;fch@n §ysteh1n61| tﬁelycmgnw@ysm@ﬂ%s%%ﬂnbﬁd in the
Physi ci ans'

nce edition ny, 2000.
The 25 dos aﬁj@r gf ponL, 1 o P hstoReTBY OF ﬁ%mwﬁ ﬁ%g%ﬁe@ﬁtom%%«g?gg%b?/nat i ons
are the sang @snd $ hobebaate diratHon atvmsethe Almnpeic aing oypically eshtdims d&the | nst ant

specificati 1043 orﬁ%acraftjoﬁ leﬂoﬂ{ zgrpfl tﬁé.'ﬁ‘ng systems typically contain at least two carbon
15 atoms); and wherein any one or more of the nitrogen and sulfur heteroatoms is

optionally be oxidized, and any one or more of the nitrogen heteroatoms is optionally
quaternized. The heterocyclic ring may be attached at any heteroatom or carbon atom,
provided that attachment results in the creation of a stable structure. When the
heterocyclic ring has substituents, it is understood that the substituents may be
20  attached to any atom in the ring, whether a heteroatom or a carbon atom, provided that
a stable chemical structure results.
Saturated heterocyclics form a subset of the heterocycles; i.e., the term
"saturated heterocyclic" generally refers to a heterocycle as defined above in which
the entire ring system (whether mono- or poly-cyclic) is saturated. The term
25  "saturated heterocyclic ring" refers to a 4- to 8-membered saturated monocyclic ring
which consists of carbon atoms and one or more heteroatoms selected from N, O and
S. Representative examples include piperidinyl, piperazinyl, azepanyl, pyrrolidinyl,
pyrazolidinyl, imidazolidinyl, oxazolidinyl, isoxazolidinyl, morpholinyl,
thiomorpholinyl, thiazolidinyl, isothiazolidinyl, and tetrahydrofuryl (or
30 tetrahydrofuranyl).
Heteroaromatics form another subset of the heterocycles; i.e., the term
"heteroaromatic” (alternatively “heteroaryl”) generally refers to a heterocycle as
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t

conditions enployed tol ri?%t t he the nethyl es(l er
[

1 de. The
est er prot elc4-tieRingr \ imidhdoy2, LR U, 3)thiagule,i\fig.,t he &u ,sn;n'dt uted-5, 6
di hydr oxypyri m di ne- 4-car bo@[@t es o)
benzo-1,3-dioxolyl (i.e., 0> ) In certain contexts herein, ©:0> is
alternatively referred to as phenyl having as a substituent methylenedioxy attached to

15  two adjacent carbon atoms. .

Representative examples of tricyclic heterocycles include
phenothiazinyl, carbazolyl, beta-carbolinyl, tetrahydro-beta-carbolinyl, acridinyl,
phenazinyl, and phenoxazinyl.

Unless expressly stated to the contrary, an “unsaturated” ring is a

20  partially or fully unsaturated ring. For example, an “unsaturated monocyclic Cg
carbocycle” refers to cyclohexene, cyclohexadiene, and benzene.

Unless expressly stated to the contrary, all ranges cited herein are
inclusive. For example, a heterocycle described as containing from "1 to 4
heteroatoms" means the heterocycle can contain 1, 2, 3 or 4 heteroatoms.

25 When any variable (e.g., Ra, Rb, Re, Rk, etc.) occurs more than one
time in any constituent or in Formula I or in any other formula depicting and
describing compounds of the invention, its definition on each occurrence is
independent of its definition at every other occurrence. Also, combinations of
substituents and/or variables are permissible only if such combinations result in stable

30 compounds.

The term "substituted" (e.g., as in “aryl which is optionally substituted
with one or more substituents ...”") includes mono- and poly-substitution by a named
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al kyl ati ng jageibn ineludBeal tﬁﬁt@ﬁl@ﬂ%ﬁtlﬁfh é’:ﬂxj&p}ﬂh?ﬁg&fdé cbﬁ\ﬁ@%rﬁeogﬁomﬁelslt um
| at e erirvatlives results, e

carbona f.a mxture of and O-
desi red (ﬁkall’{%‘gfpéllné EHHHB‘E““?L 2 can be separated by 20 flash
chromat ogr aphy. Sche r’ﬂae Rompouasteofjihe fresedt invenErmanelusefdl in 1@ idtpbitibn 2006 WO

03/ 035077 Rt/ GRG0 M ptevenhie G eatthebl binfelMiBy Hin Zhmbfeficy
virus (HIV) and the prevention, treatment or the delay in the onset of consequent
pathological conditions such as AIDS. Preventing AIDS, treating AIDS, delaying the

15  onset of AIDS, or preventing or treating infection by HIV is defined as including, but
not limited to, treatment of a wide range of states of HIV infection: AIDS, ARC
(AIDS related complex), both symptomatic and asymptomatic, and actual or potential
exposure to HIV. For example, the compounds_of this invention are useful in treating
infection by HIV after suspected past exposure to HIV by such means as blood

20  transfusion, exchange of body fluids, bites, accidental needle stick, or exposure to
patient blood during surgery.

The compounds of this invention are useful in the preparation and
execution of screening assays for antiviral compounds. For example, the compounds
of this invention are useful for isolating enzyme mutants, which are excellent

25  screening tools for more powerful antiviral compounds. Furthermore, the compounds
of this invention are useful in establishing or determining the binding site of other
antivirals to HIV integrase, e.g., by competitive inhibition. Thus the compounds of
this invention are commercial products to be sold for these purposes.

Compounds representative of the present invention have been tested

30 for inhibition in an assay for the strand transfer activity of integrase. The assay is
conducted in accordance with Wolfe, A.L. et al., J. Virol. 1996, 70: 1424-1432, for
recombinant integrase, except that: (i) the assay uses preassembled integrase strand
transfer complexes; (ii) the strand transfer reaction is performed in the presence of
inhibitor in 2.5 mM MgCl, using 0.5 to 5 nM of a 3’ FITC labeled target DNA

35  substrate as described in WO 02/30930 and (iii) strand transfer products are detected
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solvent 2-1 OH2 N OP* RR2-X R~N zz~ N OCH3 base O[ X = halo 2-3 0 1-2
protection P* = protective [ group O Met hyl 18 April 2006

1-al kyl - 1, 6-di hydr o- 5- hydr oxy- 6- oxopyri m di ne- 4- car boxyl at es 5dof forgulla
1-2 can red as shown in Schene 3, wherein an .doxi me 3-
can be r\g(gocjt?({e?’g&\?vi th di met hyl acet yl enedi car boxyl ate toy_g?’]\(/;le%%/ ngunprot ected
1-2 (P=H). The unprotected conpound can be isolated as such or it can be
converted to 1-2 by reaction with a suitable protecting group. Schene 3 is
exenplified in Exanple 2. 10 Scheme 3 O R2~- , , OHR2 OP" ~ 1) DMVAD N N
H 2) heating; RL) NI OCH3 solvent 3-1 3) protection 1-2 P* = protective
group Ami dovwdimgan dPkaline plabsphatase renjygaedane-FITC extivblearcior chemidamitesegntni tri | es

3. 175 18 m‘?ﬂ@“ﬁ%‘%’%‘*@%ﬁ% '58;2@@%%?%%@@% (e e bRt 8L © 2 Pe”
from car boxyTi¢® X%tf a4 PHIWY PP e intsgrase pesey rated ICAQ's of gbout
micromolar or less.
5 Further description on conducting the assay using preassembled
complexes is found in Hazuda et al., J. Virol. 1997, 71: 7005-7011; Hazuda et al.,
Drug Design and Discovery 1997, 15: 17-24; and Hazuda et al., Science 2000, 287:
646-650.
Certain compounds representative of the present invention have also
10 been tested in an assay for inhibition of acute HIV infection of T-lymphoid cells,
conducted in accordance with Vacca, J.P. et al., Proc. Natl. Acad. Sci. USA 1994, 91:
4096. These compounds demonstrated IC95’s of about 20 micromolar or less.
The compounds of the present invention may be administered in the
form of pharmaceutically acceptable salts. The term "pharmaceutically acceptable
15  salt" refers to a salt which possesses the effectiveness of the parent compound and
which is not biologically or otherwise undesirable (e.g., is neither toxic nor otherwise
deleterious to the recipient thereof). Suitable salts include acid addition salts which
may, for example, be formed by mixing a solution of the compound of the present
invention with a solution of a pharmaceutically acceptable acid such as hydrochloric
20  acid, sulfuric acid, acetic acid, trifluoroacetic acid, or benzoic acid. When the
compounds of the invention carry an acidic moiety, suitable pharmaceutically
acceptable salts thereof can include alkali metal salts (e.g., sodium or potassium salts),
alkaline earth metal salts (e.g., calcium or magnesium salts), and salts formed with
suitable organic ligands such as quaternary ammonium salts. Also, in the case of an
25  acid (-COOR) or alcohol group being present, pharmaceutically acceptable esters can
be employed to modify the solubility or hydrolysis characteristics of the compound.
For the purpose of preventing or treating HIV infection or preventing,
treating or delaying the onset of AIDS, the compounds of the present invention may
be administered orally, parenterally (including subcutaneous injections, intravenous,
30  intramuscular, intrasternal injection or infusion techniques), by inhalation spray, or
rectally, in the form of a unit dosage of a pharmaceutical composition containing a
therapeutically effective amount of the compound and conventional non-toxic
pharmaceutically-acceptable carriers, adjuvants and vehicles.
The term "administration" and variants thereof (e.g., "administering” a
35  compound) in reference to a compound of the invention mean providing the
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i ncludi ng, for exanple, conversion to carboxam des by the procedure of of
Pozdnev (Tetrahedron Lett. 1989, 30: 5193) (see al so, ExanpBépsil 280@®p 2),
and dehydration of the anmi de by the procedure of Wal dnann (Tetrahedron

1994, 5Q; (see also, 5 Exanple 6, Step 3). Co he present
inventigﬁooﬁ%&ggﬁeral formula 3-3 or 3-6 can be prepgﬁ’gg%yg%%%rdance W th

Schenme 3, Parts 1 and 2, wherein hal oderivative 3-1 or 3-4 can be

synt hesi zed by the brom nation or chlorination of a suitable substrate
affording a -CH2Br, -CH2Cl, -CHBr-, or -CHClI- group, followed by

di spl acenent of 10 the halogen with a nucl eophile ("Nu") such as an am ne,

thiol, or &Jofrgﬁﬁﬂdadr@ pr@irebéfandiconpdandischempividuar is bt dftghte@niret hyl ester
i nt er medi at -2 i on of the

nmet hyl este h?%%ﬁpé’ﬁg‘??ft%\@fin&?%%ﬁ %ga g%’%‘ﬂ%ﬁ%%% oggsl %E’Yelﬁéd 15:‘0 ?} %B{?Q{E%e final
product 3- 3vithror@-08 moBeotherectivel agensx bergpl anfiviead agentssefirpfoe tréating 5ll¥chene 3 -
Pt b 0 il APt a0 o g o a1
2006\ 03/993FPR 8 Settential propizian of s cgmpowndor prosfugangolict fepEs gy ouﬁp X =0
or Br Nu = nucl eophi |Ae usddviereiriiti@rtera tcppssitar” hoingeades] to badoatpassyecl e,  or
al kyl Nu Nlbr§du%t &%E(n?ﬁ@ %léeos%Zc%%ed ingredients in the specified amounts, as well as any
product which results, directly or indirectly, from combining the specified ingredients
in the specified amounts.
10 By “pharmaceutically acceptable” is meant that the ingredients of the
pharmaceutical composition must be compatible with each other and not deleterious
to the recipient thereof.
The term "subject" (alternatively referred to herein as "patient") as used
herein refers to an animal, preferably a mammal, most preferably a human, who has
15  been the object of treatment, observation or experiment.
The term "therapeutically effective amount” as used herein means that
amount of active compound or pharmaceutical agent that elicits the biological or
medicinal response in a tissue, system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician, which includes alleviation
20  of the symptoms of the disease being treated. When the active compound (i.e., active
ingredient) is administered as the salt, references to the amount of active ingredient
are to the free acid or free base form of the compound.
The pharmaceutical compositions may be in the form of orally-
administrable suspensions or tablets or capsules, nasal sprays, sterile injectible
25  preparations, for example, as sterile injectible aqueous or oleagenous suspensions or
suppositories. These compositions can be prepared by methods and contain
excipients which are well known in the art. Suitable methods and ingredients are
described in Remington's Pharmaceutical Sciences, 18" edition, edited by A. R.
Gennaro, Mack Publishing Co., 1990, which is herein incorporated by reference in its
30 entirety.
The compounds of this invention can be administered orally in a
dosage range of 0.001 to 1000 mg/kg of mammal (e.g., human) body weight per day
in a single dose or in divided doses. One preferred dosage range is 0.01 to 500 mg/kg
body weight per day orally in a single dose or in divided doses. Another preferred
35  dosage range is 0.1 to 100 mg/kg body weight per day orally in single or divided
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R3 1 HN,R4 3-6 Schenme 4 depicts the preparation of conpounds of the
invention that 5 contain an al kylated aliphatic amine in th8Agpuib200G uent
at the 2 position. Nitrogen alkylation is achieved via a reductive

am nati qpq g; oRb%Yyl ation. The nitrogen al kyl ation canf&qﬁ&%/f)ﬂ gyred before
the

formation o e amde (via 4-3) or after formation o amde (via 4-2)
dependi ng on the substrate, with suitable deprotection as necessary.

Schene 4 is exenplified in Exanples 6 to 8 below. 10 18 April 2006 WO

03/ 035077 PCT/ GB02/ 04753 Schene 4 0 R\ OP s NR R4 X Rp"Rg = a heterocycle
in which a basic amne with 1 or 2 Hs His part of or attached to the
ring; or andeskk\Hor srabsdministretibn, ﬂnietcbmgodilz’mﬁcarebdpmvidddlh theformaf H s P = H or

protective QBQ&%rc%DulﬁMnfalﬁ% ﬂ)ifyk@q ﬂlg&é%goft& ?Ctl mr%ge% nporrpounds of the

present invention an acylated

ni trogen orPaiigulasind, é{]éhlﬁrlzﬂ)r%béﬂ ?%W%é%@@%tzﬁgd@ﬁt“& andi®02- posi ti on,
can be prepailBgrah®bf mwaétg/e%aaﬁau for tRCyyhptdneiiic adjustilehtTedlok£pR 16f t he

whi ch chn' e PRieRh B R iseett s Bre faicia i RGua Ry 5t BB ERNGT 2 suit abl &
am ne in a paticular pgdntmmay be Butedand Will depexcbugpniafviagety pf\faEbossnpctle@nQ to 12
bel ow. 10 - e adifyihiRf ik spQHR HRpBRP3nfidyed IO #BBbAiC stability and length of
action of that compound, the age, body weight, general health, sex, diet, mode and
time of administration, rate of excretion, drug combination, the severity of the
10 particular condition, and the host undergoing therapy.
As noted above, the present invention is also directed to use of the HIV
integrase inhibitor compounds of the present invention with one or more agents useful
in the treatment of HIV infection or AIDS. For example, the compounds of this
invention may be effectively administered, whether at periods of pre-exposure and/or
15  post-exposure, in combination with effective amounts of one or more of the
HIV/AIDS antivirals, imunomodulators, antiinfectives, or vaccines useful for treating
HIV infection or AIDS. Suitable antiviral agents include those listed in the following

Table:
20 : ANTIVIRALS
Drug Name Manufacturer Indication (Activity)
(Tradename and/or
Location)

abacavir Glaxo Welcome HIV infection, AIDS, ARC

GW 1592 (ZIAGEN®) (mRTI)

1592189

abacavir + lamivudine + GlaxoSmithKline HIV infection, AIDS, ARC

zidovudine (TRIZIVIR®) (nnRTI)

acemannan Carrington Labs ARC

(Irving, TX)

ACH 126443 Achillion Pharm. HIV infections, AIDS, ARC
(nucleoside reverse
transcriptase inhibitor)

acyclovir Burroughs Wellcome HIV infection, AIDS, ARC,
in combination with AZT
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0 R2~-N~ /OP |

OCH3 acyl ation or

sul fonylation B = a heterocycle in which

a basic amine with 1 or 2 Hs His part of or attached to tH&prid 29 or an

al kyl
i fXisC

substituted with a basic amne with 1 or

2 Hs X=Cor S n=1

5¢id:843S P = Hor protective group RW= al k - _or
het er ocycl € @%WGBOZ/ 04753 0 R2~N~=OP | RW' X (On ?k:E/G%MJ"IS:’HN_ RA 0 OCH3

RAONOHR3 RW, XNO n N~ R4 5-3 The preparation of conpounds that
feature a carboxanmide at the 2 5 position of the pyrimdine core can be

achi eved as shown in Schene 6, wherein a starting material bearing a
2; et thyI - a_n::l a 4|— met hﬁl carboxylate functionality (6-1) is enployed. This
strategy w1 ow the regi ' | abor giy ol - hyl ester
into the céﬁﬁ)é@am de by reacflisaglr)l}?%}()%%%ﬁsui tagfnggf&&Eloen.’ R‘?’?lgel’ %er ester
bond : _nf tD-319osi tion can tTueox Biesystamsher ellNopfetiéen, ABMhARC6 i s
e
xenplified, i Bamis 13 1&%Rehow HIV infection, AIDS, ARC
GS 840 (RTD
AL-721 Ethigen ARC, PGL, HIV positive,
(Los Angeles, CA) AIDS
alpha interferon Glaxo Wellcome Kaposi’s sarcoma, HIV, in
combination w/Retrovir
AMD3100 AnorMed HIV infection, AIDS,
ARC
(CXCR4 antagonist)
amprenavir Glaxo Wellcome HIV infection, AIDS,
141 W94 (AGENERASE®) ARC (PI)
GW 141
VX478 (Vertex)
ansamycin Adria Laboratories ARC
LM 427 (Dublin, OH)
Erbamont
(Stamford, CT)
antibody which neutralizes Advanced Biotherapy AIDS, ARC
pH labile alpha aberrant ~ Concepts (Rockville,
Interferon MD)
AR177 Aronex Pharm HIV infection, AIDS, ARC
atazanavir (BMS 232632)  Bristol-Myers-Squibb HIV infection, AIDS, ARC
(ZRIVADA®) (PN
beta-fluoro-ddA Nat'l Cancer Institute AIDS-associated diseases
BMS-232623 Bristol-Myers Squibb/  HIV infection, AIDS,
(CGP-73547) Novartis ARC (PD
BMS-234475 Bristol-Myers Squibb/ HIV infection, AIDS,
(CGP-61755) Novartis ARC (PD)
capravirine Pfizer HIV infection, AIDS,
(AG-1549, S-1153) ARC (nnRTI)
CI-1012 Warner-Lambert HIV-1 infection
cidofovir Gilead Science CMV retinitis, herpes,

curdlan sulfate

AJI Pharma USA

-65 -

papillomavirus
HIV infection




18 April 2006 WO 03/035077 PCT/ GB02/ 04753 Scheme 6 0 R2~N OP EtO OCH3 N O
OR3 0 HVRA R2NOHR330. 1 BONN R4 00 6-16-2 2 RERril20GS OH R3
0 0 6-3 0 Conpounds of the present invention of fornmula 7-2 can be prepared

by 5r b f al dehydes or ketones 7-1 with suita ] under
pa g g e

reductive a tion conditions, as shown in Schene 7.

exenplifed in Exanple 14 below. 18 April 2006 WO 03/ 035077 PCT/ GB02/ 04753
Schenme 7 O = absent, alkyl, or aryl P = H or protective group R''= H,

al kyl, or aryl R® = H alkyl, or aryl Ry = alkyl or aryl, or R" and Ry
together with the N to which they are attached form an N-containing

het erocycl e i
heter ooyl & N b uRiis s Mol SP2" 1 N9 CAIRAHAE, Of the present

globin
cytovene Syntex sight threatening CMV
ganciclovir peripheral CMV
retinitis
delavirdine Pharmacia-Upjohn HIV infection, AIDS,
(RESCRIPTOR®) ARC (nnRTI)
dextran Sulfate Ueno Fine Chem. Ind. AIDS, ARC, HIV
Ltd. (Osaka, Japan) positive asymptomatic
ddC Hoffman-La Roche HIV infection, AIDS, ARC
(zalcitabine, HIVID®) (nRTD
dideoxycytidine)
ddl Bristol-Myers Squibb HIV infection, AIDS, ARC;
Dideoxyinosine (VIDEX®) combination with AZT/d4T
(nRTI)
DPC 681 & DPC 684 DuPont HIV infection, AIDS, ARC
(PD
DPC 961 & DPC 083 DuPont HIV infection AIDS, ARC
) (nnRTRI)
emvirine Triangle Pharmaceuticals HIV infection, AIDS, ARC
(COACTINON®) (non-nucleoside reverse
transcriptase inhibitor)
EL10 Elan Corp, PLC HIV infection
(Gainesville, GA)
efavirenz DuPont HIV infection, AIDS,
(DMP 266) (SUSTIVA®) ARC (nnRTI)
Merck (STOCRIN®)
famciclovir Smith Kline herpes zoster, herpes
simplex
emtricitabine Triangle Pharmaceuticals HIV infection, AIDS, ARC
FTC (COVIRACIL®) (nRTI)
Emory University
emvirine Triangle Pharmaceuticals HIV infection, AIDS, ARC
(COACTINON®) (non-nucleoside reverse
transcriptase inhibitor)
HBY097 Hoechst Marion Roussel HIV infection, AIDS, ARC
(nnRTTI)
hypericin VIMRx Pharm. HIV infection, AIDS, ARC
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5 forth in the foregoing schenes and exenplified in the exanpl es bel ow,
functional groups in various noieties and substituents may ggﬁs&%@ﬂ@ﬁve or
reactive under the reaction conditions enployed and/or in the presence of
the rea | oyed. Such sensitivity/reactivity c i Lere with the
progresgﬁgﬁﬁgﬁ@mdesired reaction to reduce the yield%ngﬁﬁg&ggéired
product, or possibly even preclude its formation. Accordingly, 10 it may be
necessary or desirable to protect sensitive or reactive groups on any of
the nolecul es concerned. Protection can be achi eved by neans of
conventional protecting groups, such as those described in Protective

G oups in Oganic em stry, d..J. E. W MQm ; , 1973 and in
T.W Greenée‘%mlb.1 “%]‘mth, ﬁ?‘%{ﬁz%m@ oups &%%kggﬁ%cﬁ%%ﬁahem s, John
Wley & Sonderfargpyetathe oy ot SAUHE 187 gr oups be renoved at a conveni ent
subsequent jstkAgen UFa-1Y et hodatekfmowscienices he  aARC, KIS exanpl e, in preparing
t he conpounds of the inventi i1 1 pl .me ecessar 0 ot ect one or
nmore am no%‘?‘%ﬁ)’b‘s (e.g., am ?}@efﬁ%@%@agém wm eﬁﬁ%‘f’@%ﬁ%@éat t he
2-position of the pyrimidinone ring) wth, for®S¥RBIoHRECHY BINSr bz group
or to protect hydroxy (e.g., the 5-hydroxy gr 9By ‘?‘q’é‘a‘Wr"i’l di none ring)
-78 18 April 2006 WD 03/ 035077 PCT/ GB02/ 04753 M- TMI4d; exanpl e, a benzoyl
or - benzyl group. The Boc group can be removed ®Y acid treatnment (e.g.,

TFA) ei thernshefppe or after fRidB{dQhkeRficals"e fCMdl regftidle at C6 of the
pyri m di none nucleus. The Cbz and benzyl groups are typical I‘Kﬁrermved by

catal ytic JRRHTB46HEI6 on or uMBREONst rong aci d dbhifactiomADE £Rer prior to
or following formation 5 of the final amide. ®Re benzoyl group can be
removed conyrspntly wi th thexforgptl adfe t herfy-Rabe ke, Exanples 6 and
12 below ilTustrate the use of a Boc protective group and of Boc, benzoyl
and benzy! lpmbudioei3TE gr oups Glaxe Nellperapar at i oAV wfect Ads of the
invention. 10 Scheme 8 0 0 FI@PIYIR@N, Rb a = a ABCealseydh8ZIn which a basic
amine with 1 or 2 Hs His part of or attachedmRdIxhe ring; or an alkyl

substi t ut eqobl\llc\:lia\t/ilh a basic am ﬁr?stW—&I?eréLS&’Jibbz H svRALRRR.S- 3

lopinavir (ABT-378) Abbott HIV infection, AIDS, ARC
PD

lopinavir -+ ritonavir Abbott (KALETRA®)  HIV infection, AIDS, ARC

(ABT-378/) _ P

mozenavir AVID (Camden, NJ) HIV infection, AIDS, ARC

(DMP-450) (PD)

nelfinavir Agouron _ HIV infection, AIDS,
(VIRACEPT®) ARC (PT)

nevirapine Boeheringer HIV infection, AIDS,
Ingleheim ARC (nnRTI)
(VIRAMUNE®)

novapren Novaferon Labs, Inc. HIV inhibitor
(Akron, OH)

pentafusaide Trimeris HIV infection, AIDS, ARC

T-20 (fusion inhibitor)

peptide T Peninsula Labs AIDS

octapeptide (Belmont, CA)

sequence

PRO 542 Progenics HIV infection, AIDS, ARC

(attachment inhibitor)
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The preparation of conpounds that feature a bis oxalam de at the 2
position of the pyrinidine core can be achi eved as shown i nl1&&paha0es
wherein a -79 18 April 2006 WO 03/035077 PCT/ GB02/ 04753 starting materi al
beari ng nitrogen at the 2- position of the py ar boxyam de
(8-1) i sﬁ%ng@g@éd This strategy wll allow to obtai anF ?ﬁ; * conpound
(8-3) followi ng two possi ble procedures: by sinple coupling of nobnoam de
oxalic acid to the amne (8-1) or by the acylation of the basic nitrogen of
5 (8-1) with dinethyl oxalate to give the ester internediate (8-2) that is
converted to the final corrpound by heating in presence of amne in
appropri at o] vent. Schene exenplified a I 7 8, and 20
bel ow. The?)@i W ng exanpl e %%F“\?é only to i %‘S n;)o & é’entl on and
its practice. The exanples are not to be cong c?oégcepﬁomnk"gft?%ns on the
scope or spigodfunPf 10 the i MseaPhaih. PRodAdEL E OMVattnitis, BHV irfatioy) oxy) - 2- [
1-(tent- butpg Gaiobsrate) pyr r olthdi n- 2-yl | - 1- met Rytther EMX infections

1, 6-di hydro rlmd ne4carb | at e
Tert - butyl o( hydr oxyi rli%‘ﬁ‘baf THOMM pyrrc}'ﬂ%‘f‘ SUqn, w%d%éate NOH NH2

Boc A sol ut| on of hydr oxyl am ne hydrochl ori de ].52 0 eq.) in MeOH was 20

added at 0 8@ Sol ution ofvslfg% (1.0 eq.) |r[-]1wbl§}dcn{,§hmgsul ting reaction
m xture Wg filtered and added to a sol ution

tert-butyl RB&ERAopyrrol i di nehp @HM@@cﬂeﬁhe (H.IVO‘“@ﬁ“G)“ AP%et hanol and
stirred at 40 C for 2 h. The dHpyston THhs renove®REn vacuo and the residue

treatedvm er; the soli dy\pild flltered angowesheton/amhsa m xture of -80
Apri | 03/ 035077 P fS Et 2QrEeH l?ol eum Et her 1:1 to
afford the(ABﬂ"f@gborrpound as |te solid as a mxture rotamers by

NVR. " H NV, fffMefp- d6, 400 M@of&ﬁn&?&%&e 1 HprbinRBuiés AﬂDS‘D, 5.15 (s, 1
H, 4.25 (bs: 0.5 H), 4.10 (@ORQOQ,AHZB@) L40-3sR8hm 1 H. 2.10-1-70 (m 4

H, 1.40 (s, 4.5 H,1.35 5 (s, 4.5 , ‘one signal is obscured by water.
Step 2: Metf | gins; eenzoy! oxy)pfdi Mfer€sduittHt OXgyRAmRRRN, pys r ok di n- 2-yl ] - 6-
didehydrodeoxy- (ZERIT®) (mRTI)

thymidine

T-1249 Trimeris HIV infection, AIDS, ARC

: (fusion inhibitor)

TAK-779 Takeda HIV infection, AIDS, ARC
(injectable CCRS5 receptor
antagonist)

tenofovir Gilead (VIREAD®) HIV infection, AIDS, ARC
(nRTD

tipranavir (PNU-140600) ~ Boehringer Ingelheim  HIV infection, AIDS, ARC
(PD

TMC-120 & TMC-125 Tibotec HIV infections, AIDS, ARC
(nnRTI)

TMC-126 Tibotec HIV infection, AIDS, ARC
(PD

valaciclovir Glaxo Wellcome genital HSV & CMV

' infections

virazole Viratek/ICN (Costa asymptomatic HIV positive,

ribavirin Mesa, CA) LAS, ARC

zidovudine; AZT Glaxo Wellcome HIV infection, AIDS, ARC,

(RETROVIR®) Kaposi's sarcoma in
combination with other
therapies (nRTI)
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hydr oxypyri mi di ne- 4-carboxylate OH N OBz ON\N OCH3 O "Boc 10 A solution
of the product of Step 1(1.0 eq.) and dinmethyl acetyl enedi ¢8APoiky0t e
(1.05 eq.) in CHC13 was refluxed for 3 h. The reaction m xture was
concent r\@‘?@goﬁ{p,q the crude product was used directly ippridpg8% step
wi t hout urther purification. The crude product was 5| ssol ved 1 n xyl ene
and refluxed for 24 h. The solvent was renoved in vacuo and the crude was
di ssolved in pyridine. Benzoic 15 anhydri de was added (1.5 eq.). The
reaction mxture was stirred at roomtenperature wuntil the starting
material was consuned as determ ned by MS analysis. The reaction mxture
was concent r at epl = giagkadeNfhibiesiul i ng 0|I was diluted with ethyl acetate and
washed with I'N HQ __ sol ution gatur FCI ﬁ)‘ﬂorut' on, saturated NaC
solution. The & NPNMUG P S&H%ﬁft{aélﬁcn(? SERPPIOL) vent evaporation was
purified by fIasmrmn@ho&datwgnsapwcmmasomlablwrt he title conpound as a
yell ow solid. 1H NWR (CDC13 400 I\/Hz) S 12 08 (bs, 1 H), 8.18 (d, J =17.6
Hz, 2 , 7.64 (t, J = glj , 4.80-4.60
(m 1 , 3.82 (s, 3A,::B)mpo3mg@f @ews«txﬁfnve&thq)can s%e gdl@@ll_%iﬁ:‘din  2.50-2.10
w h2I , Zoxﬁ&nﬂuo?ﬁm(manoﬂleﬁﬂv intdpthsé ﬁmhllﬁtoﬂi)uch hﬁacdmpoﬂﬂdlde(smhdﬁﬂll] 25 Step 3:
t hy r arbony 2-y 1-
nmet hyl - S@B%S)ébgf@y\)\'g)%9&6 5% %dmég%g%ﬁbﬂb &Pyﬁtﬂétgéeﬁgred sol ution of
the pr oducum@fm@tc@p opqa teyedlncqrmnnat@z@@na%g5 ERgeRier aptegoniglg. ) fol | owed

33/ ngoagdkﬁd Q.{aa%mg&&%h degeriBe®- WO 9§V!ﬁ79£&f©99ﬂﬂ9mwe 891381£4A|tor| | I2006 WO

mat eri al was
consum%é é%@%8%47 %89/2{(@8 gﬂ%ﬁ@gﬁg #’@ dO Segggf "gﬁ%&ggg@mcent rated and
t he resi duaVOAREO512) WD 0O/7651GAWO 0F6Hdd , WD 00/7679R, ¢iVO W&6UP%RtTE sol uti on
of NaHCC3 %ng‘g&fndpﬁtmghﬁg%%@ghfbmﬁéﬁve nfihikefdd, WheRtler ﬁ‘ﬂ'ﬂ%ﬁgds%fs Na2SO4,

filtered an oncentrate ction crude showe 34:1rat|o 5 N (desired
product) v@rserpogred/arIpastieyposute, i W‘@“ﬁ? ‘85’&8 echixe BT QB By f1 ash

col um chr qhet BIV/AIDY ahtifR¢ imMaiohdeldrsbntiifectived, Jor &mdm&hlsafuhﬁ)d as a 1 1
lr_nD ?(t u.r O]E ttrregtjnagmﬁ p@éu? ?_DAIED? dilsg 0 %&%ﬂe‘%‘ab&og‘z"b@?&éﬁﬁ nglyﬁ% 95 ( m 0 5 2
H), 4. 87-4.h8Rin(inporporstedpy re@erem;emlts entigty) , 3.72 (s, 1.5 10 H), 3.63 (s,
1.5 H), 3.59 (s, 1.5pkku bSuRtBrstoodzhd teloddeof Sorfin@iodbof( e cdgidhmdsl. 41 (s,
45 B, 1L o% ?hls( 1?1ven£t1101? with HIV/AIDS antivirals, innriunomodulators, anti-infectives or

vaccines is not limited to those listed above or listed in the above-referenced Table in
20 WO 01/38332, but includes in principle any combination with any pharmaceutical
composition useful for the treatment of AIDS. The HIV/AIDS antivirals and other
agents will typically be employed in these combinations in their conventional dosage
ranges and regimens as reported in the art, including the dosages described in the
Physicians’ Desk Reference, 54™ edition, Medical Economics Company, 2000. The

25  dosage ranges for a compound of the invention in these combinations are the same as

those set forth above.
Abbreviations used in the instant specification, particularly the
Schemes and Examples, include the following:
AIDS = acquired immunodeficiency syndrome
30 ARC = AIDS related complex
BOC or Boc = t-butyloxycarbonyl
Bn = benzyl
Bz = benzoyl
CBZ or Cbz = carbobenzoxy (alternatively, benzyloxycarbonyl)
35 DMAD = dimethylacetylenedicarboxylate
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M5 mz 458 (M+H) +. Al so obtained was the O-nethyl ated conpound of fornula:
OCH3 0 Boc 15 as a mixture of rotamers by NVR ' H NVR ( CDC138 M0 208&) S
8.21 (d, J =7.6 Hz, 211), 7.72 (t, J =7.6 Hz, 1H), 7.56 (t, J = 7.6 Hz,

2H), 5. 10q 0.3H), 5.00-4.95 0.7H), 4.01 8 3H),
3%0-3. é\go?S/&?%&m y (m H %%T{(?ﬂ?}/&g% 7 (s, 3H

m 2H), 2.50-2.40 (m 1H), 2.15-2.00 (m 1.85 (m
111), 1.61 (s, 2.7H), 1.40 (s, 6.3H. MSmz 45 8 (MtH) +. 20 EXAMPLE 2
Benzyl 2-[5-(benzoyl oxy) -4-(met hoxycar bonyl ) - 1- net hyl - 6- oxo- 1, 6-
di hydr opyri m di n-2-yl ]i ndol i ne-1-carboxylate 0 H3C KI OCOPh ,Owe -82 18
April 2006 WO 03/035077 PCT/ GB02/ 04753 Std:
Benzyl 2-[ [ hydr oxy( net hijgmgmﬁlémmmopﬁﬁchyd ]i ndoline-I- carboxyl ate
1- Benzyl oxycar bonyl - WWT‘E@ 1\f\/as adcged to a solution of 5
triethylamne (2 eq.) P' . in EtOH After stirring
overni ght the reactioEtriettylire was evaporat ed, dissolved in EtCAc, washed
with water, dried over @lggsgﬂlygmta@é/aporat ed to afford the title corrpound
'HNI\/R(DIVISOdG 340K, 30% aqul 7.41-7.30 (m 5
H, 7.19 (t, J = 7.5 HFAM 08’1913?0‘(%“ YSISW%“P&C‘“’E“’FW 5.53 (dd, J= 5.5,
10.9 Hz,l H, 10 5.22 HY,= Rinkdn, imthunddefiddncydwirusl. 0, 16.6 Hz, 1 H), 3.33 (s,

3 H, 3.01 (dd, J=5.5 (|\/H—|)+ Step 2:
Benzyl 2-[5-(benzoyl ox;ﬁﬁ‘g(@%ekg@a?‘%&(ﬁ%}%m?%@% oxo-1, 6- 15

di hydr opyri m di - 2- yI ] i met6PPhe= metgaphlnsonprigneoiodrdd product of Step 1 was

di ssol ved in CHC13 and M4t Rty acet yl enedi car boxyl ate was added dr opw se
(1.2 eq at roomtenp u:ﬁ ter § h the m xture was evaporated, and
the rest%ue was dissol f@’ 8% irred at 160 C for 2 days. The
sol vent was then evaporl\ﬂﬂ&@mahdrmh@ehessmgcewas 20 di ssolved in pyridine,
after which (PhCO) 20 (Ziaheqpk)enyyas added and the reaction mxture was
stirred for 2 days. After evaporation, the resulting crude oil was diluted
with Et OAc, washed wi t HHACF ENorqarsticdcidyer Na2SO4 and evapor ated. The

pr oduct THF = tetrahydrofuran

15 The compbunds of the present invention can be readily prepared
according to the following reaction schemes and examples, or modifications thereof,
using readily available starting materials and reagents. In these reactions, it is also
possible to make use of variants which are themselves known to those of ordinary
skill in this art, but are not mentioned in greater detail. Furthermore, other methods

20  for preparing compounds of the invention will be readily apparent to the person of
ordinary skill in the art in light of the following reaction schemes and examples.
Unless otherwise indicated, all variables are as defined above.

The compounds of the present invention can be prepared by coupling
suitable substituted alkyl 1-alkyl-1,6-dihydro-5-hydroxy-6-oxopyrimidine-4-

25  carboxylates (or carboxylic acids or halides) with the appropriate amines, as
represented by Scheme 1. In the scheme, P is H or a protective group, typically an
ester (e.g., benzoate or pivalate) that is normally removed under the conditions
employed to convert the the methyl ester to the amide. The ester protective group is
typically used to purify the 2-substituted-5,6 dihydroxypyrimidine-4-carboxylates

30 after their synthesis when the unprotected product cannot be crystallized from the
reaction crude and/or for synthetic reasons.
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was purified by flash chromat ography on silica gel (EtQAc/ petrol eum ether,
1:4) to afford the title product. 25 'H NWR (DIVISOd6 340 K8 M002W&) S

8.08 (d, J =7.3H, 2 H, 7.77 (t, J = 7.4 H, 7.62 (t, J = 7.6 Hz,
2H) 7 Bdvd0RP(m 7 H, 7.00 (t, J =7.3 H dosllyrsd= 4.6 Hz,
11.0 Hz, " B8 23-5.13 (m 2 H). 3.76 (dd, J11116&§’ ’943],365
(s,3H),356(s 3 H), 3.27 (dd, J= 4.4 Hz, 16.6 Hz, 1 H). M5 mz 540
(MrH). 30 -83 18 April 2006 WD 03/ 035077 PCT/ GB02/ 04753 EXAIVPLE 3 N-(4-Fl
uor obenzyl)-5 -hydroxy- | -nethyl-2-(4-nethyl phenyl)-6-o0xo0-1, 6-

di hydr opyri m di ne-4-carboxam de H3C 5 To a stirred solution of nethyl

5-1(2, 2-di mehdmd Ppr opanoyl ) oxy] - 1.

met hyl - 2- (4- et hyl phenyl ) - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxyl ate
(prepared from 4-nethyl be@zonitrile by procedures sigrlar to those set
forth in ExarrpIF?s 20 23) in 3 equival ents_of 44fl @M obenzyl am ne were
added and m xtyre was s N/f 90 @Oﬁm 2 h. e oduct
precipitated dtHe co ed rea td n mxture afteq thf 107addition of 2 N
HCl, and was col I'ect eg!y ﬁ(&% and washed 1 ther. "H NWR
( DVBO- d6, 4001VIHz)81245(s 1 931(bt ?-60 , 1 , 7.62 (m 2
Hy, 7.40-7.32 (m 4 H), 71:121(9 = 8.8 Hz, , 4.45 Od = 6.0 Hz, 2

H, 3.35 (s, 3 H, 2.48 (s, 3 H. I\/Brﬂz 368(%:@)&? FﬁI\/PLE4

N- (4-f 1l uorobenzyl)-5-hydroxy-1-met hyl - 6- oxo- 1, 6-di Béép di ne- 4- car boxa
m de Step 1: 4, 5-D hydroxy-6-(nmethoxycarbonyl ) pyri m di ne-2-carboxylic acid
18 April 2006 WO 03/MBhodsfoPCpER)CAthkyhSadid @i vati@s withi@mitjes @viorm

2- Et hoxycarfapy, ﬁes é%vam{ogeget i 2 SARANE Ao hORY drd BYEH BB HoR Exaply Dt a1 ned

from et hyl am no roxylrm anoat e n r'ahedr on
1992, 44 ey Mgrch Advansed SiganicLheausti, qdw@%@ns@hn %lﬂyﬁcgwf*é? %rm e 1] was

Sus pended pp. 370- 376 Ammes of formula 1-1 can be prepared using the methods described in
Richard Larock, Comprehensive Organic Transformations, VCH Publishers Inc, 1989,
pp 385-438, or routine variations thereof.

Z‘

Methyl 1-alkyl-1,6-dihydro-5-hydroxy-6-oxopyrimidine-4-carboxylates
10  of formula 1-2 can be prepared as shown in Scheme 2, wherein amidoxime 2-1 can be
reacted with DMAD in an appropriate solvent and at a suitable temperature to give the
intermediate dihydroxypyrimidine 2-2, followed by protection of the 5-hydroxy group
in 2-2 with a suitable protecting agent such as benzoate or pivalate to give 2-3, and
then alkylation of nitrogen-1 to afford 1-2. This procedure is described in the
15  literature [Culbertson et al., J Heterocycl. Chem. 1979, 16 (7): 1423-24).

' Dihydroxypyrimidine 2-2 can be isolated or directly protected to give 2-3. The alkyl
group can be introduced on N; by reaction of 2-3 with an alkylating agent in the
presence of an inorganic base (e.g., cesium carbonate). If a mixture of N- and O-
alkylated derivatives results, the desired N-alkylated product 1-2 can be separated by

20  flash chromatography. Scheme 2 is exemplified in Example 1.
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5 in dioxane/ THF 2:1 and I N NaOH was added. After 20 min the mxture was
acidified with INHJ solution, concentrated and filtered 13Agriv20@the
title product. 'H NWR (DVMSO-d, 400 MHz) S 13.10 (bs, 1 H), 11.11 (bs, 1 H)
3.82 (s, mz 213 (MH 10 Step 2: Methyl .
5, 6-di hyVYj‘?SJZQy;‘B‘VrViSm di ne-4-carboxylate OH N OH k N OVEPE)T/EB% ﬂﬁ on of the
product of Step 1 in HCO IN solution was stirred for 6 hours at 90C
Reaction m xture was filtered and the solid washed with HCL IN.
Evaporation of the filtrate afforded the title product as a solid. 15 'H
NVR (DMSO d6, 300 K, 400 MHz) 8 7.75 (s, 1 H), 3.82 (s, 3 H). 13C NW\R
(DVBO- d6, 386helfe 2400 MHz) S 165. 66, 158.20, 147.14, 139.00, 127.85, 52.16.
Step 3: Methyl 5-[(2,2-dinethyl propanoyl)oxy]-6-hydroxypyri m di ne-4-
carboxylate HC(Me)3 i N O ~N 20 -85 18 ril 2006 WD 03/ 035077
PCT/ GB02/ 04753 Pivaloml chloride|l.1 ey.' was addgd to a solution of the
product of Step Nin pyr) ovAR, LOHIr e wasprétedtiored t o 40C for 10
m nutes. HPLC showed th e cYnvelsi on of |starting material. The
reaction mixt urk' WaiNdgnexwatngt ed, NS OCHy Ei*l:pf@@ti\djl uted with

HCO Yol u h

et hyl acetate and washed wplvént 1 i on. 5 growpl e {pr oduct was
obtained as a bro®r solid after vap%ati oQ of the organic phase and
trituration with diethyl ether. NVR™( DMSO- d6, 1400 MHz) S 13.35 (s,1 H),
8.18 (s, I H, 3.85 (s, 3 H,1.28 (s, 9 H. 10 Step 4. Mt hyl

5-[(2, 2-di net hyl propanoyl ) oxy] - 1- et hyl - 6- oxo- 1, 6-

di hydropyri m di ne-4-carboxylate 0 O C(Me)3 H3CIN O Ov N

OH o)
NP~ OP" . Ry OP*
o /RN | OCH;  pase R1/k\JNIWOCHS
o3 o) [X=halo] 1-2 O

Methyl 1-alkyl-1,6-dihydro-5-hydroxy-6-oxopyrimidine-4-carboxylates
5  of formula 1-2 can be prepared as shown in Scheme 3, wherein an N-alkylamidoxime
3-1 can be reacted with dimethylacetylenedicarboxylate to give the unprotected 1-2
(P=H). The unprotected compound can be isolated as such or it can be converted to
1-2 by reaction with a suitable protecting group. Scheme 3 is exemplified in Example

2.
10

Scheme 3

R%., .OH i

~N” 1) DMAD R2\N OP*
R! NH  2) heating; R' )%N l OCHj
solvent
3-1 3) protection 1-2 0 [P* = protective
group

Amidoximes 2-1 and 3-1 are prepared from the corresponding nitriles
15 by chemistry described herein (see Example 1, Step 1 and Example 2, Step 2).
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O Dinethyl sulfate (1.5 eq.) was added to a solution of the product of
Step 3 (1 eq.) in THE containing cesiumcarbonate (1.5 eq.) 18 Ppeil 286t i on
was carried 15 out at 50C for thirty mnutes. The solvent was evaporated
and the g oil was dissolved in ethyl acetate, th IN HC
sol uti on‘&s‘si]}l’:/léswude title conpound was recovered as y&\‘*@b so Id and used
in the next step without purification. IH NVR (DMSO d6, 400 M—|z) S 8.43
(s, H, 3.81 (s, 3 H, 3.45 (s, 3 H,1.30 (s, 9 H. 20 Step 5:

N- (4-fl uorobenzyl) -5-hydroxy-I| - net hyl - 6- oxo- 1, 6-di hydr opyri m di ne-

4- car boxam de 4-Fl uorobenzyl amne (3 eq.) was added to a solution of the

]?r ude pL0dNﬁﬁle@Ean%eﬂﬂc;ﬁrédrfrdHﬁVEar?dﬁhé Ms@%ﬁbxﬁ@r@edﬁr@i Ehowasn firated to 90C
or one hour

le co und was oObt RP- C(aAs, eluting
W vt or - BRSO SrAmele, FanEBILD TG REHCEs B HeRTOATE R FORRISS. do. 400
MHz) S 12. 5(Tesraledrn L. A8, 80: 5193) (SeelsbizExainphd)q, S&p@s ang dehydjation 8f 36 (dd J=

6.2, 8.4 Hz

3. 44 (s 3 1 %"k%é’ylt%e]?irpéédf're °33§ al@\%&%’g %3‘?%%’%5%% égolzlﬁg%%z“ﬁxgz m 276
(MH’ Step 3

N- ( 4- Fl uorobenzyl) SMoamdftwayﬁnevehﬁm(m@m@ﬂfbmﬂay-BraseBszahphenyl] 6-
2XFa-Corom AR SO SR B Sl yoe 1

met hyl - 6- oxor3t4 Sambdﬁydnhgq@;,qdlbmﬂm reminaiienr @ lpnaat@n@f @ yd@table3ystralg3CIN) O | - |
CCH3 10 To @ffdfﬂﬁ?hogﬂbm b(OHhCl”gJHBlL \r FOHCD fgratipt foylbwéd by dlsplacement of

di net hyl anoyl)oxy] -1 - 4- et hyl phen 6- OX hydr opyrimd
i ne- 4-¢ rb@‘}? Fﬂég@‘i" 2 BYIR0R E’X"e(t %‘ééﬁ?‘g‘: aﬂlr’n‘ir%?%’sq{ié@ﬂ?ﬂl?f?@e"q’(‘ﬁneq and
benzoyl pememudeop(hﬂe-@ﬁbs&mte)d ruetiivd eaeldaterneegliat 32 poSvdewhich Adeddewot e hr t he

m xture was;.gll eﬁmﬁf’a[bb&i%ﬂ %ﬁ@mﬁﬁ&fﬁﬂ&%&%ff@%t@% ctafi)%x:ﬂﬁxﬂggﬂ | tated

succi ni m de evapor at ed under vacuum

and the sol af@ordéfmfu@bpr@é@t St 365 Sehere 3 isiqxemplifiedmBegmple 200 MHz) S
7.68-7.57 (m 4 H, 4.77 (s, 2 H, 3.80 (s, 3 H, 327 (s, 3 H, 1.30 (s,

9 H. 15 Scheme3-Part 1

0]
Ra\ OP -
N l Nu 32
\N OCHg3; "
3
X O R
b 3-1 HN_

R
@ = carbocycle, heterocycle, 0]
or alkyl RZ\N OH ,

P = H or protective group , H

X = Clor Br N N\R4
Nu = nucleophile 0

W= Nu
i R" =H or alkyl ] ' 3-3
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-87 18 April 2006 WD 03/035077 PCT/ GB02/ 04753 Step 2:

N- (4- Pl uor obenzyl ) - 5- hydr oxy- 1| - net hyl - 2-[ 4- (nor phol i n- 4- 18 April 2006

yl met hyl ) phenyl ] - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de A THE sol uti on
of neth -1 4- (brononet hyl ) phenyl ]-5-[(2, 2

di et hyl)df)(r) ﬁ%‘%ﬁ%&/l ) oxy] - 1- met hyl - 6- oxo- 1, 6 di hydr opyri & ReZ 4 Ear boxy! at e
was 5 reacted with 4 eq. of norpholine for 0.5 h at room tenperature.
After evaporation of volatiles, the oily residue was taken into DVWP and
treated with 3 eq. of 4- fluorobenzylamne at 90C for 2 h. Title product
was isolated as its trifluoroacetate salt by RP-HPLC

(C18, wat er /Re&hONL Pirthbe with 1% of TFA as eluant). 'H NVR (DVSO d6, 400 MHz)
S 12.45 (s, 1 H), 10 (bs, 1 H, 9.31 (bt, I H, 7.74 (m 10 2 H, 7.62 (m
2 H, 7.35 (m 2ﬁ~9, 7.14 (t, J =8.8 Hz, 2 H), 4.54-4.38 (m 4 H), 4.1- 3.9
(m 2 H, 3.9-3.7(m 2 H, 368-3.51 (m 2 H, 3.31 (s, 3 H, 3.2-3.1 (m
2 H. M mz4 \ +. 6 15

N-(4-fl uo'robenzyl ) <met hyl - 2- (4Nuret hyl nor phol i n- 3-yl ) - 6- oxo- 1, 6-
di hydr opyri m di ne-\4-cCg

rhoxam de 0 5%C,W—a=rﬂ*'|\| BN LN, CH3 O Step 1:
4- (t ent - But oxycar bonyl rp i % &rboxylic acidf 0/-,,,r,, CO2H 20
OC(CH3)3 To a vigorously stirredy solution of 3-norpholfnecarboxylic acid

and triethylamne (1.11 eq.) inm MeOH (1.4 M at 50| ¢ines, added di -t -butyl
di carbonate (2 eq.). Stirrjpg was continued at 50 forR% mn and at room
t enperature overnight. Thé& Feaction m xture was then concentrated to
obtain an oily residue and suspended -99 %& April 2006 WO 03/035077

PCT/ GB02/ 04758 t Ol M) and;saturated HCOB (500 m ). The
organi c | ayer @'\/g%&f@%%mﬁ%ﬁ Sattbl ad NaHCO3 (#gx2594m ) and H2O (250
m ). Conbi ned|aqueous - | ayers werg bradught a , . ithg® M HO and

i mredi at el y extRaHbeptolattivégietipOAC
X=ClorBr
Nu = nucleophile

RY = H or alkyl O

Scheme 4 depicts the preparatioﬂ of compounds of the invention that
5 contain an alkylated aliphatic amine in the substituent at the 2 position. Nitrogen
alkylation is achieved via a reductive amination or alkylation. The nitrogen alkylation
can be performed before formation of the amide (via 4-3) or after formation of the
amide (via 4-2) depending on the substrate, with suitable deprotection as necessary.
Scheme 4 is exemplified in Examples 6 to 8 below.
10
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(2x500 m). The conbined organic |ayers were washed with dilute HC , dried,
filtered 5 and evaporated to give the title conpound as a pé$éxpy1él20QﬁN oi |,
a 1:1 mxture of rotamers by NMR S 1H NWR (400 MHz, DMSO-d6) 12.93 (bs, 1
H, 4.3 H) 429(s 0.5 H), 4.2- 4.1 (m 1 2374 (m 1
H) | 35?@%’%’97@ 0 73.36.3.31 (m 1 H), 3.16 (t, 5’1“%"%‘}@ 0.5 H.
3.00 (t, J=11. 4 Hz 0 5H, 1.40 (s, 4.5 H, 1.36 (s, 4.5 H. 10 M5 mz 232
(MtH) +. Step 2: ten-ButyI 3- (am nocar bonyl ) nor phol i ne- 4- car boxylate O O
NH2 N OC(CH3)3 To a stirred solution of the conpound prepared in Step 1 (1
eq.), 15 pyridine (0.6 eq.) and di-t-butyl dicarbonate (1.3 eq.) in dioxane

(0.6 M, NHUHERB4 (1.26 eq.) was added and the m xture was stirred at room
tenperature for 20 hours. M xture was concentrated, taken up in EtOAc and
washed with water andpgbrine. Organics were dried over Na2804 and

evapor at ed gi VI nﬁzthe tit productRas an oil ichicr a!al ized at room

t enper at ur e. O d6, :BQI\D ) S 7.35 (WS, R°7.06 (bs, 1 H),
4.15 (bs, 2 H),

6@'&’ 3.5R3.51 (m 2 m 1H) 3.18
(m 1 H, 1.3 231 (M+H) +. ep

3- cyanonor phol i . 200 V\D 03/ 035077
PCT/ GB02/ 04753 ¥ soI ut| onPof t he product of dbp 2 (1 eqo) and

triethyl am ne ( in CHC12 (0.1 M vvachooI ed to C and
trifluoroacetic anhy r| de (1.1 eq.) added dropw se urﬂj‘gr ni t rogen.
Stirring was continued 3.5 hours nore at roomtenperatuyre and volatiles
renoved in vacuo. Residues_ taken in.EtQOAc were_washed Wwth water, 5 brine

and dried over Na2SO4] Ev at Qtré W gltle conppund as a brown
solid. 1H NMVR (DVBO- §i %,%%‘aé oﬁ’QH% = 2.7 H, 1 H, 3.96 (d,
J=12.2 Hz, 1 H),, 3.86 ,,;J-, § or &t hggmt H, 3.60 (dQ J=12.4 Hz, 1
H, 3.56 (dd, Jilz 2, 3] 2"z ings or drbalkyPoubditddad, J = 1.9, ]2.89 Hz, 1 H),
2.97 (m 1 H élq(; . Mih abssic2b@he(WilkH) +. 10 St pRP4: ~RY

tert-Butyl 3-[@2) a roxyiler apnet hyl ] nor phol i ne- 4- carboxylate N, OH
P = H or protective group
RP, R=H, alkyl, or aryl
X = halogen Y

Compounds of the present invention with general formula 5-3
5 containing an acylated nitrogen or sulfonylated nitrogen in the substituent at the 2-
position, can be prepared following Scheme 5. Acylation or sulfonylation of the
nitrogen in the 2-substituent of the pyrimidine core provides compound §-2, which
can be elaborated into the final amide 5-3 by reaction of a suitable amine in a polar
solvent. Scheme 5 is exemplified in Examples 9 to 12 below.
10
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ONH2 N OC(CH3)3 A solution of of the product of Step 3 (1 ei. ,

hydr oxyl am ne 15 hydrochloride (1.4 eq.) and triethylam ne {3Apriég0g6 i n
EtOH (0.5 M was refluxed wunder nitrogen for 5 hours. M xture was
concentr, resi dues taken up in Et OAc and wash ter and

bri ne. £6ITEI ng‘gqor ganics were dried over Na2SO4 and g\ea)ggpgte giving the
title conpound as a yellow solid. 1H NVR (DMSO- d6, 400 MHz) S 9.16 (bs, 1
H, 5.32 (bs, 2 H, 4.30 (bs, 1 H, 4.08 20 (d, J=11.6 Hz, 1 H), 3.75 (d,
J =6.8 H, | H, 3.50-3.33 (m 4 H, 1.38 (s, 9 H. WM: mz 246 (M+H) +.
Step 5: Dinethyl-2-({ 2-am no-2-[4-(tert-butoxycarbonyl)norpholin-3-

| ] et henyl Sché&y/3 but - 2-enedi oate 18 April 2006 WO 03/ 035077 PCT/ GB02/ 04753
COOVe O NH2 Y---COOWe OC(CH3)3 A solution of the product of Step 4 (1
q.) and dinmethylacetyl enedi carboxylate (1.2 eq.) iCh CHClB was refl uxed
or 1 hour under nitrBgen and solufi.on concengfat ed, 3 due was purified
y flash chromat og?a hy¥_ongp sili §?ag'ﬁztmnel uents pbtr eum ether/EtOAc 7:3

-> 1:1, to glvethe ed product _as a_ Jni xture )Qf rs B/ Z
(76:14). 1H NWR dé 40%6\@12, 300K) 6 & %, 2 H), 5.58
and 5.41 (2s, s, 1B H, 4.04 (b H, 3. , 1 H, 3.76
and 3.72 (2 s, nd 3.58 (2 s, 3 i 3.53 (td, = 13.6, 3.7 Hz,
1 H, 3.44 (t, 1 H, 3.31 (m ];@ , (s, 9 H. M mlz 388
(MtH) +. Step 6: Hert Butél -3-[4, 5-di hydroxﬁé( )hoxys,ar bonyl ) pyri m di n- 2-
yl ] mor phol i ne- 4- car box te OH NO,,OH 151 O-'"-Y-." ~ N OCH3 ~N~O O

OC(CH3) 3 The adducts of Step 5 were refluxed in xylenes for 24 hours. Then
the reaction was cool ed down and concentrated in v cuné Et hyl ether was

added unti | HN
= a heterocycle in which a R4
N basic amine with 1 or 2 H's _

s part of or attached to the
ring; or an alkyl substituted
with a basic amine with
1or2H's

X=CorS

n=1iXisC

n=2ifXis S

P = H or protective group

RW = alkyl, aryl, or heterocycle
— —

RW’X*(O),1 53

The preparation of compounds that feature a carboxamide at the 2
5  position of the pyrimidine core can be achieved as shown in Scheme 6, wherein a
starting material bearing a 2-ethyl- and a 4-methylcarboxylate functionality (6-1) is
employed. This strategy will allow the regioselective elaboration of the 4-methyl
ester into the carboxamide by reaction with a suitable amine. The other ester bond in
the 2 position can then be further elaborated. Scheme 6 is exemplified in Example 13

10  below.

-76 -



precipitation of a solid that was filtered, washed with ethyl ether and
dried to give the title pyrimdine as an orange solid. 20 1HARNNR2QWVEO- d6,
400 MHz, 340 K) S 4.62 (s, 1H), 4.15 (d, J =12 Hz, 1H), 3.84 (bs, 1H),
3.82 (s, 70 (dd, J =12.3, 4 Hz, 111), 3.61 (dd = 3.8 Hz,
1H) ‘%‘259("35033_ 13 Hz, 1H), 3.43 (td, J= 11.5, 3.4 ﬁg?’cff!@}“%?_ 35 (s, 9H).
-91 18 April 2006 WD 03/035077 PCT/ GB02/ 04753 M5 ink 356 (M+ H)+. Step 7:
tert-Butyl-3-[5-(benzoyl oxy) - 4- hydr oxy- 6- (nethoxycarbonyl)pyrimdin-2-yl]
nor phol i ne- 4-carboxyl ate OH OBz N N OCH3 0 5 OC(CH3)3 The pyrim dine
fromStep 6 in dry pyridine (0.2 M, was treated wwth benzoic anhydride (2
eq.) overni gdHemdls room tenperature. The m xture was evaporated, taken in
Et OAc and washed with HCO 1N, NaHCO3 and brine. Oganics were dried over
Na2SO4, and filtered, agaporated and pur|f| ed by flash 10 chronat ography on
silica gel, el uentse Et c/ P8 rol eum Eiher 7/ 3. ® O d6, 300 MHz,
340K)Sl33(ble|)N8. Fd J-H szmk J =7.5Hz, 1

: 4

C7.61 (t, J = 73 (sh'] .
A : H)Qc?'bd 3= 124@.9

3.86 (d, J= 11.6"

3.58 (t, J=13.9 N3.47 (td, J = 10.7(3. \:|R436(s 9 H).
15 MB nVz 600 (M+ +. steP 8: Alkylated derivhti

H3C~N OBz OCH3 | O\N~NOO OO0 8A OO CH3)R3, 8B-OC( CH3) 3 The

pyri m di ne product of gt p7indry THE (0.6 M reated with

R¥
i
HN -4
o R
RZ
L OH
ST )
RY N\IKK\N N\R“
O 0]
6-3

Compounds of the present invention of formula 7-2 can be prepared by
5 reaction of aldehydes or ketones 7-1 with suitable amines under reductive alkylation
conditions, as shown in Scheme 7. Scheme 7 is exemplifed in Example 14 below.
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20 cesium carbonate (1.5 eq.) and dinethyl sulfate (1.5 eq.) at 50 Cfor 1
hour. Solvent -92 18 April 2006 WO 03/ 035077 PCT/ GB02/ 04753 1%vderil 80@fved i n
vacuo and residue taken in EtOAc, washed with HCl 1N and brine. O ganics
were dri gog §577Na2804 filtered and evaporated to Obtp@rfbﬁz/ﬁbk'ﬂe whi ch
was purifre y flash chromat ography on silica gel, (eluen

Et CAc/ Petroleum Ether: 3/7) to separate the two corrpounds 8A and 8B (ratio
8A/8B 1/0.85). 5 An alternative route was al so enpl oyed as follows: The
pyrimdine product of Step 7 was added to a suspension of LiH (1.1 eq) in
di oxane at room tenperature. The m xture was aged 45 mn at 38 C and was
t hen cool edsdhems pom tenperature. D nethylsulfate (1.3 eq) was added and
the m xture was war ned to 38 C (4h) and 56 C (4h). The reaction m xture
was cooled to 16 C ar@ gl acial acetic l(hyaCI d (0.1 eqp was added, foll owed
by water and Et QA2 uegus IayelHNNas separ g2ed [landPExt r act ed W th

Et OAc. The combi nety ni cR d ddncentrated to
an oil, which t ogfaphed_through sili I utilng wi th 50-55%
Et OAc/ hexanes t EP3 } Rier e
evaporated to a sof ved i nllet her and
re-evaporated to |15 foany solid that coul d be apsRY ouf easily. This
solid was dri g¥7m@ vacuumpven overnight & 40N: to afford 8B as a pale
yellow solid. The ratio of 8A/8B is variable vvlth:{’thls rd#e, fromil:4 to
1:12.

tert-Butyl-3-[5-(bemzqyl oxy) - 4- met hoxy- 6-jmet hoxycar bonyl ) pyri m di n- 2-yl ]
20 nor phol i ne- 4-car J:aisa'it(dBoW)orar)lH NVR (]300 MHz, DMSO d6+TFA, 330K) S
8.10 (d, J=7.9 Hz, 7.77 (t, J=7.3 Hz, 1 H), 7.61 (t, J=7.4 Hz, 2 H),
4.94 (bs, 1H), 4.50 (%—Hngte@'\/wfoumm 410 (s, 3H), 3.85-3.81 (m 2 H),
3.76 (s, 3 H, 3.66 (Ri=b=t@,aranr, 1H), 3.]49-3.45 (m 2 H), 1.35 (bs, 9
H. 25 M5 nmlz 474 ({MR*=Hh,+alkyl, or aryl
tert-Butyl -3-[5- (benzey sigdox -ofyt,( met hoxycarjbonyl ) - 1- net hyl - 6- oxo- 1, 6-

di hydr opyri m di n-_2-ylgrwgmltdgg@,eﬂv,ﬁq{quxyl ate (8B). 'H NMR (DWVBO- d6, 400
MHz, 330K) S 8.09 ((d yeat fard:|77 (L, J =7.5 30 Hz, | H, 7.62
(t, J =7.8 Hz, 2 H g% 1H, 4.21(d, J =12.3 Hz, 1
M), 3.95-3.85 (m 3L_H) a0 N-copaning helergaicle 3 Ha™ (o' '3 1) 3 55-3.50 (m 2 H),
1.34 (s, 9 H. Msnlz 474 (M+ H+. 35 Step 9:
tert-Butyl-3-(4-{[(4-fluorobenzyl)am noj carbonyl} 5- hydr oxy- 1| -

met hyl - 6- oxo- 1, 6- di hydr opyri m di n-2-yl ] - nor phol i ne- 4- carboxy] ate -93 18
April 2006 WO 03/ 035&mep@pp@d'gy Prapaing compounds of the present invention set

5 forth in the foregoing schemes and exemplified in the examples below, functional

groups in various moieties and substituents may be sensitive or reactive under the
reaction conditions employed and/or in the presence of the reagents employed. Such
sensitivity/reactivity can interfere with the progress of the desired reaction to reduce
the yield of the desired product, or possibly even preclude its formation. Accordingly,
10 it may be necessary or desirable to protect sensitive or reactive groups on any of the
molecules concerned. Protection can be achieved by means of conventional
protecting groups, such as those described in Protective Groups in Organic Chemistry,
ed. J.E.W. McOmie, Plenum Press, 1973 and in T.W. Greene & P.G.M. Wuts,
Protective Groups in Organic Synthesis, John Wiley & Sons, 1991. The protecting
15  groups can be removed at a convenient subsequent stage using methods known in the
art. For example, in preparing the compounds of the invention it is sometimes
necessary to protect one or more amino groups (e.g., amino groups present in
substituents at the 2-position of the pyrimidinone ring) with, for example, a Boc or
Cbz group or to protect hydroxy (e.g., the 5-hydroxy group on the pyrimidinone ring)
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0O HBCNOHI HON LNO O OC(CH3)3 The nethyl ester 8B in dry MeOH was
treated with 4- fluorobenzylanmine (2.5 eq.) at reflux for 218cwyrd20&8pl vent
was removed in vacuo and residue triturated with Et20 to obtain the title
product . (300 MHz, DMSO-d6, 320K) S 11.95 (b 32 (t, J=
6.0 He, Wékﬁhsqug 7.35 (m 2 H), 7.19-7.13 (m 2 ,%CT’jcg'JgQ 4&3’ J= 4. 25,
2. 42 Hz , 4.62 (dd, J= 14.9, 6.95 Hz, 1H), 4. 49 (dd, J=14.9, 5.83 Hz,
111), 4. 16 (dd J=12.2, 2.0 Hz, 1H), 3.87-3.79 (m 2H), 3.70-3.64 (m
1H), 3.55-3.45 (m 5H),1.23 (s, 9H). MS mz 463 (M:tH) +. 10 Step 10:

N- (4-f 1l uorobenzyl) -5- hydroxy-1-nmet hyl - 2- nor phol i n- 3-yl - 6- oxo- 1, 6-

di hydr opyr i withlifeex4mpR{ HbetR6Y1de béhzyheown IMhe Byd gfduprasnrﬁb@ﬁamavuamy dciccated with

a mxture of i, chl h [ TEA erature.
Organi cs m?e%rpé&rév%dﬁ‘gﬂg&ga%g 't 8r afger golrgnﬁéé)r{ qu'ep%a?) {deargs ghrgs)ol id. 1H
NVR (300 MyrinbRiBorai8iclegs0The)Ci aydlp;e,nz(ybsroum alﬁetypmalagremow@l byreatafytief) , 7. 19-
7.15 (m 2 l?)dr sg@nacix%n@gundlar stroh %cﬂd'%oncim&'l')s; elfile%cfr%jor fdllowik® fdtmafor/ Mz, 1 H),
4.55 (dd L_ll% d, 4.08 (d, J
=12.6 Hp 1% efl@,aﬂ?w% § Dol gioin s ef%ved%ﬂnew%ﬁy“éthte 3.55-3.46 (m
2 H), 3.40-ridtiopraf the fidal amiie Bxanddd q dddHR-belowdlust@teAhs use 02@Boc WO 03/ 035077
PCT/ GB02/ 0443

N- (4- 1 uor O%enzﬂe)eg?g}[#n of Boc benzotylnanld bfnz(yhprote{:%\gﬁ %Dups he I1:|»re:§>ara S)n

6- oxo- 1, 6- d@f??mp@mﬁlsloﬁﬂ@llm@ﬂmfbar boxam de The corrpound from St ep 10 was

di ssol ved in MOH and treated with triethylamne (1 eq.), sodium acetate
(1.6 eq% mal dehyde 37% w w ag. soln. (3 5 eqg.), and sodium

cyanobo hy (1 43 eq.). The m xture was left stirring at room
tenperature for 1 hour. The reaction m xture was con%:ntrated and the title
conpound was obtained lgy RP-HPLC purification (Hg13 luting with water and
acetonitrile contﬁlgnln 0.1.%TFA), a%tltstrlf esalt 1H NWVR
(400 MHz, DVSO- d6---TF , 10.05 ,1 H R 9. 48 (t, J =
10 6.4 H, 1 H), fbs = 8.8
Hz, 1 H, 4.57

O
8-2
l'qa
HN < RP
? OH
Rz\ N R3

|
X N
= a heterocycle in which a N \R4
N basic amine with 1 or 2 H's \ o)

H s part of or attached to the

ring; or an alkyl substituted 0
with a basic amine with @) 8-3
1or2H's

R®” “RP

The preparation of compounds that feature a bis oxalamide at the 2
position of the pyrimidine core can be achieved as shown in Scheme 8, wherein a
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(d, J =6.4 H, 2 H, 436 (d, J =12.7 Hz, 1 H, 4.13 (d, J = 12.4 Hz, 1
H, 3.77 (t, J = 12.5 Hz, 1 H), 3.69 (d, J = 12.8 Hz, 1 H) I8AmBi#2086 3 H),
3.48-3.41 (m 2 H), 2.83 (s, 3 H. MSniz 377 (M+ H 15

N (4-fl ngggﬁgg);l) 5-hydroxy- | -nethyl-2-(4-methyl m&qmdg%gsyl)

6- oxo-1 ropyrim di ne-4-carboxani de has been resolved into it

enanti oners by sem preparative chiral HPLC using the follow ng condl tions:
Solvents: a mxture of 1:1 0.2%FA in Hexanes : EtOH 20 Col umm: chiral pak
AS colum, 250 x 46 mmat 1.0Om/mn, collected by absorbtion at 260 nM The
first eluate is the (+) enatiomer (MeOH, c = 0.24, 25C): [a]D=(+) 55.42.
The second etadaigenaterial h&ﬁ(ng)abeﬂifammgmmt thele pbsitia~d tlhyrinddite [a] D= (-)

51.63. 25 EXAMPLEmdds!

- met hyl pi per azi ﬁg 22? ]ﬁl-se%t%‘ yﬁgrg lgﬁtzr%%y »%111 allaw 53 Obtmp the fu{ahY' 6- oxo-

1, 6- di hydr oﬁ9mP?HD6‘| fpl]@yﬂ%dwarvpﬂéﬂ@pmﬁ@w lmqnmle couglingef 18 April 2006 WO
03/ 035077 P@EkhGRAE 0dalim3icidite meJaJmMa(Btm lor by the acylat1on of the basic nitrogen of

benzoyl o3y LBl AR ELS BN PP LA hBinicatd -2t i comperig tacen e
BocN N ~NH @nmmonwpurldbvétehwgrm-p(esertcepf ampinedn gppopkedolvent. Scheme 8§ is

| - benzyl OXY‘é%rﬁ)(ﬁﬂtéHﬁJﬁ Eﬁdxﬁ;;lésr!wZIS/ lahd 28below.
benzoyl oxy- 6- oxo- 1, IIZF%/’H i ne-4-car boxyl ate (prepared from1l

[ (benzyl oxy) car bonyl 11 SFSEVE ORIt Blusieite e heepieaanddfty| i ¢ aci d
(Bigge et plactiGetThalkeranples d.rehdit to BO&strd:as Hik@dfiond on ek esblor pirisbm | ar to
those sqp fQLd; énﬂ Exanples 2 or 3 in conbination with a deprotection
step) was disso d"in MeOH and hydr ogenated at atm pressure on 10% Pd/ C
for 1 hour. The crude title product was 10 obtained after filtration and
evaporation. Step 2: N (4-fluorobemxANPLE 1

1-met hyl - 2- Mlethy?r F(bé%l%ﬁnyySaz [qstteY’) l?utg %/Ea% onyl)pyx¥ol?d2n-2 -y1]-1-methyl-6-ox0-
1,6-dihydropyrimidine-4-carboxylate

HaCo
X
R
N
15 Boc
Step 1: Tert-butyl-2-[amino(hydroxyimino)methyl]pyrrolidine-1-carboxylate
JOH
)
o
N,
Boc

A solution of hydroxylamine hydrochloride (1.0 eq.) in MeOH was
20  added at 0 °C to a solution of KOH (1.0 eq.) in MeOH. The resulting reaction mixture
was filtered and added to a solution of terz-butyl-2-cyanopyrrolidine- 1-carboxylate
(1.0 eq.) in methanol and stirred at 40 °C for 2 h.The solvent was removed in vacuo
and the residue treated with water; the solid was filtered and washed with a mixture of
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5- hydr oxy- 6- oxo- 1, 6- di hydr opyri m di ne- 4-carboxanide 0 Me,,,, OHHN 15 The
crude product fromStep 1 was dissolved in MeOH and 4- fl uot®BenkY0mi ne
(3.5 eq.) added. After being refluxed overnight, the precipitate was
filteredygh g wpshed with Et20 to afford the title pro@gg}cm%ﬁg 3:
N-(4-fluoro enzyl) 1- met hyl - 2- (4-tert - but oxycar bonyl -

nmet hyl pi perazi n-2-yl))-5-hydroxy- 6-oxo- 1, 6-di hydr opyri m di ne-4- car boxam de
-96 18 April 2006 WD 03/035077 PCT/ GB02/ 04753 BocN N, Me 0 The solid
product from Step 2 was di ssolved in MeOH and NaCNBH3 (1.4 eq.), AcONa
(1.6 eq.), HCHO 37 % (1 eq.) were added. The reaction mxture was stirred
at room tenﬁQOaPetrcéemmEthar Haysaffad thettitle compampdnah edité solidfas ahdxtufee crude 5
title produgt., Od6 + TFA 340K 400MHz) 6 7.40-7.35 (m 2H),
718710(5}[ 111), 4.59 (d, J = 6.3 Hz, 2H),
4.41 (d, J @MSM 40aw¢zmm<s,(w)ﬁ 6.BMS 1 60l Hht26Hps, 3.54 (s,
3H), 3.38- 3033{)(&1102&!)0513) 19423 86 (th M H 1)10-127BEn, 418), 1.3bl)s, 45 45, 9H) . M5

(N-El( Z) f Infjér o@e%gﬁ)) r? fﬁf‘ﬁﬂiﬁgéc}’gﬂ@ymﬂe% (1- met hyl pi per azi n-2-yl ) - 6-

0x0- 1, 6-di hydropyri m di ne-4-carboxam de 0 15 The crude product from Step 3

v ot oISRR2C IR by 20 @[Hﬁ%ﬁ&‘l‘%&%@l@ﬁm@ﬁ“ ey 5 12,25
?bs,pll—l), 9.03 Ebs %HFIOXYPYW ngd-cerbexylgiey 7. 20-7.10 (m 211), 4.62-4.45
(m 2H), 4.14-4.09 (m 1H), 362(5 , 3.62-3.52 (m 1H), 3.48-3.32 (m
1H), 3.25-3.15 (m 1H), 3.15-3.05 (m , 2.44-2.32 (m 1H), 20 2.34 (s,
3H). M5 (El+) rrrﬂz:376(|VHrH)+. S OBz

N—(4 f1 uorobenzyl) - 5- hydr oxy- 1 -

2- (4-ethyl -1 -net hyl pi perazi n-2-yl) -
met hyl - 6- oxo- 1, 6- di hydr opyri m{%c ox@@Hle -97 18 April 2006 WO
N

03/ 035077 PCT/ GBO2/ 04753 Tri et yl &nmi n& (2)eq.),” NaCNBH3 (1.4 eq.), AcONa
(1.6 eq.) and CH3CHO (1 eq.)

Boc

10 A solution of the product of Step 1 (1.0 eq.) and dimethyl
acetylenedicarboxylate (1.05 eq.) in CHCl; was refluxed for 3 h. The reaction mixture
was concentrated and the crude product was used directly in the next step without
further purification. The crude product was dissolved in xylene and refluxed for 24 h.
The solvent was removed in vacuo and the crude was dissolved in pyridine. Benzoic

15  anhydride was added (1.5 eq.). The reaction mixture was stirred at room temperature
until the starting material was consumed as determined by MS analysis. The reaction
mixture was concentrated, and the resulting oil was diluted with ethyl acetate and
washed with 1N HCI solution, saturated NaHCOj3 solution, saturated NaCl solution.
The crude oil obtained after organic solvent evaporation was purified by flash

20  chromatography to obtain the title compound as a yellow solid.

'H-NMR (CDCls, 400 MHz) & 12.08 (bs, 1 H), 8.18 (d, J = 7.6 Hz, 2 H), 7.64 t,J=
7.4 Hz, 1 H), 7.50 (t, J = 7.6 Hz, 2 H), 4.80-4.60 (m, 1 H), 3.82 (s, 3 H), 3.60-3.50 (m,
1 H), 3.40-3.20 (m, 1 H), 2.50-2.10 (m, 2 H), 2.00-1.70 (m, 2 H), 1.50 (s, 9 H).

MS m/z 444 (M+H)*,
25
Step 3: Methyl 5-(benzoyloxy)-2-[1-(tert-butoxycarbonyl)pyrrolidin-2-yl]-1-

methyl-6-oxo-1,6-dihydropyrimidine-4-carboxylate
To astirred solution of the product of Step 2 (1.0 eq.) in THF, Cs,CO;
was added (1.2 eq.) followed by the addition of CHsI (2.0 eq.). The reaction was
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were added to a nethanolic solution of the crude product obtained in step
4. The reaction was stirred at roomtenperature for 1 hour 18 Tpeil 2066 e
product was obtained as its trifluroacetate salt by preparative RP-HPLC
purific 8, gradient of 5 CH3CN H20 + 0.01 %F (DI\/SOd6+
TFA, 303*'%{2‘33%;9 40 (t, J = 5.9 Hz, 1 H, 7.34 (t, %}:T?"ggwﬁz

7.14 (t, 8.7 Hz, 2H),500(d J =9.9 H, 1H, 4.54 (d, J:61Hz,
2 H, A4 04 3 82 (m 3 H, 3.55-3.43 (m 4 H), 3.30-3.22 (m 4 H, 2.87 (s,
3 H, 1.21 (t, J = 7.14 Hz, 3 H. 10 M5 nilz 404 (MrH +. 15 EXAVPLE 7B
Step 1: N-(4-fluorobenzyl)-5-hydroxy-2-[4-(isopropyl sul fonyl)-1-

met hyl pi pers@ﬁ'eﬂlatmt]lmﬁ}tﬁeﬁtﬁ?ﬁh ﬁlﬂ&ﬁﬁ@}\ﬂtasﬁ:oﬂ&ulﬂiédra@ﬂbtémrﬂhéhw&- car boxani de 0

4-f| b h 6-
b o0 A ptlves e e g %35@5@% o ding rebigbe PR MR BRI A5 T ar o o
of the conpeitinti N HCle satwrpled salutganegf I\IaHGmndbss@ITl@dJrgachmdm@dnzm (1:1)
fol | owed byykhs ’3’&‘8h§ N&. O4,qfltel‘éara§@g&;e@ﬂtrﬁéﬁ) Re’%ﬁ(ﬁrcrl%'sﬁ&veﬁf! A ¢dicat room

tenperat ur ernl gh and NaCH 2N
4 eqy S ¥ idesizeratp °&>0Vﬁf§r1%§énqaﬂwgatw@agb? Bile Pros&qut s B““I‘f&f&rbé’?i)@m 2N (10 eq)
was added ammmmlrmﬁaagraplry(ﬂ%m%tr@hﬁnﬂhef&&d)h@doﬂtané’cﬁasm Inutes at room

t enper at ur o t was isolated by preparative HPLC (Col umm
C18, gradi€ o? }Cﬁ% WO YaFA H NVR (DVSQd6+ TFA, 300K, 300MHz)

8 9.48 (bt, HJNMI%(@)@Z 4994}\41{278:559127(d35=)7ﬂz 2 B 7.587t.7. 2 ez, 1 H)(hf6 (t2H) , 4. 96
(d, J = 8. 4J=HZIHz1t+H A9P495 th, 0)5 H), &.87-483 (ld)s B 323 (£,d.5H), 3212%41145 Hz, lH)

3 505 45 %%a&s%%%@éwéﬁ# 18 G Fag B o S 25, o 30

6H). -98 1EH)Q@JQiSI(s A0G08). WO 03/ 035077 PCT/ GB02/ 04753 M5: mz 482 (M:H)+. 5
EXAVMPLE 8  Nid 47 f4|5FI zyl ) -5-hydr oxy I

- et hyl - 2- (1- rrethy pi pefidin-2-yl)-6-o0xo0-1, 6-

di hydr opyri ni di ne- 4- AMsaRblaingd e squy}ethylated compound of formula:

5- (benzoyl oxy) - 1- et hyl - 6- oxo- 2- pi per'&gg 2-yl -1, 6-

di hydr opyri m di ne-4-carboxyl ate (prep from

1- (benzyl oxycar bonyl ) pi peri di ne-2- ¢ 0xPBec acid by procedures simlar to

those set forth in Exanples 1 or 2 Nn 19 conbination with a deprotection
step) was suspended in THE and Areated W t hbOBHyg. of triethylam ne and 3
eq. of methyl iodide at 40 C. ¢(AftEr sWNirr

N

ng for 5 h, THE was

\

Boc

15  as a mixture of rotamers by NMR. "H-NMR (CDCls, 400 MHz)  8.21 (d, J = 7.6 Hz,
2H), 7.72 (t, J = 7.6 Hz, 1H), 7.56 (t, J = 7.6 Hz, 2H), 5.10-5.05 (m, 0.3H), 5.00-4.95
(m, 0.7H), 4.01 (s, 3H), 3.87 (s, 3H), 3.80-3.60 (m, 2H), 2.50-2.40 (m, 1H), 2.15-2.00
(m, 2H), 2.00-1.85 (m, 1H), 1.61 (s, 2.7H), 1.40 (s, 6.3H).
MS m/z 458 M+H) "

20

EXAMPLE 2

Benzyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)-1-methyl-6-0x0-1,6-
dihydropyrimidin-2-ylJindoline-1-carboxylate

O




evaporated and residue poured into Et CAc and washed with br| ne 8an| C
phase was dried (Na2SO4), filtered and concentrated under (mméd
pressure. The oily residue was taken into EtOAc and treated with 3 eq. of
4-f | uor ne at 90 Cfor 0.5 15 h. The title pn i sol ated as
its tl’lﬁpﬁg‘?%lg.@z;l c salt by preparative RP-HPLC (C18P%%l}dﬁ;tm/mfa’?3
acetonitrile/water containing 0.1% TFA as eluant). 'H NVR (DMSO d6, 400
MHz) b 12.28 (bs, 1 H, 9.50 (bt, 1 H, 9.31 (bs, 1 H, 7.37 (dd, J =5.6
Hz, 8.4 Hz, 2 H, 7.18 (t, J =8.8 Hz, 2 H, 4.8-4.6 (m 1 H, 4.57 (d, J =
6.4 Hz, 2 H, 3.70-3.60 (m 1 H, 3.50 (s, 3 H, 3.4-3.3 (m 1H), 2.78
(bs, 3 H), 3tepl: 20 2.Bengzyh2-[Thydroxylm&Rylandto](iminodméthylliMblimea- 375 ( M-H) +.
EXAMPLE 9 oxvlate
2- (1- Acetyl pyrrolldlnaﬁb Y]f N- (4-fl uorobenzyl)-5-hydroxy-|I -nethyl - 6-o0xo-1, 6
- 25 di hydropyri m di ne- 4- car boxam de -9ﬂ018 April 2006 WO 03/035077
PCT/ GB02/ 04753 Step 1: Met hyl

Cls. 1, 6-

5- (benzoyl oxy) - 1- met hyl - 6- oxo- 3
Bz | NOW CN-Ht O 5

di hydr opyri m di ne- 4- car boxyl at i

Met hyl - 5- (benzoyl oxy) - 2-[ 1- (t er D>Hut d‘akycaﬁ‘b‘d)nyl)pyrrol idin-2-yl]-6-

hydr oxypyri m di ne -4-carboxyl ate was GiZzeated with TFA: CH2C12 (3:7) at 0 C.
The solution was warned to roomtenperature and the progress of the

reacti on was noni torBEel’fzylok/ﬁ:amyly%i:)&nomﬂélﬁne wab adlded t6 @ 8dlitiddbfwas conpl et e

and the sol SMEE i [ tory

evaporatgr %la\tﬁﬁﬁ? g‘%&%ﬁﬁc HSﬁ géjg %@ﬁéﬁft%sﬁ ﬁ"“%g’é’g““&ﬁh%sm | ected
by fil t r at i eactionapiige ngoramoilssmdrs& A7, aﬁhedeifh watgr, dpied Qver)) | 7. 67
(t, J =7. 6Nh@041mﬂv orated 4o hfford dheitlé cBmpBund2 H), 5.45 (dd, J = 7.6, 6.7

Hz, 1 1 H,

2. 78- 2H239 ( @[@_@ﬁ@ 2%: 2408% {5@@)53753@%§6%§’8th75@“§ ep 2:

2- (1- Acet yl BRI (c,dfi=n7.2 Hyl 3 HN-6.99- (,|/u0T.6 Biznk 1),)5-33- (M, =0 §,- 10-9kt, h)I-P— 6;1

oxo-1, 644l h tenr Uti of the

pr oduct gf %?g%p}é %gﬁgﬁ? E%Cﬁggkqtqpl é-? grﬂ)niesg@gb tjscﬁk\7vas added

fol | owed by ?ﬁ%zah tion of acetyl chloride (1 5eg.). 20 The reacti on was
stirred at MSWizBeaEdsH)'Ure until the starting material was consuned

Step 2: Benzyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)- 1-methyl-6-0xo0-1,6-
15 dihydropyrimidi-2-yl]indoline-1-carboxylate
The product of Step 1 was dissolved in CHCl; and
dimethylacetylenedicarboxylate was added dropwise (1.2 eq.) at room temperature.
After 4 h the mixture was evaporated, and the residue was dissolved in xylene and
stirred at 160 °C for 2 days. The solvent was then evaporated, and the residue was
20  dissolved in pyridine, after which (PhCO),0 (2 eq.) was added and the reaction
mixture was stirred for 2 days. After evaporation, the resulting crude oil was diluted
with EtOAc, washed with HCI 1N, dried over Na;SO4 and evaporated. The product
was purified by flash chromatography on silica gel (EtOAc/ petroleum ether, 1:4) to
afford the title product.
25 '"HNMR (DMSO-ds, 340 K, 400 MHz) § 8.08 (d, J=7.3 Hz, 2 H), 7.77 (t, ] = 7.4
Hz, 2H), 7.62 (t, J="7.6 Hz, 2 H), 7.31-7.20 (m, 7 H), 7.00 (t, J = 7.3 Hz, 1H), 5.83
(dd, J=4.6 Hz, 11.0 Hz, 1 H), 5.23-5.13 (m, 2 H), 3.76 (dd, J= 11.1,16.6 Hz, 1 H),
3.65 (s, 3 H), 3.56 (s, 3 H), 3.27 (dd, J= 4.4 Hz, 16.6 Hz, 1 H).
MS m/z 540 (M+H)".
30
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as determ ned by M5 analysis. The reaction m xture was concentrated and the
crude product was used directly in the subsequent step with8utpril @P8her
purificati on -100 18 April 2006 WO 03/035077 PCT/ GB02/ 04753 A sol ution of

t he cru pot fromabove (1.0 eq.) in NWP was tre

quorobenzy anlne (2.0 eqg.). The solution was stlrred%gﬁﬂni/ﬁﬁisuntll t he
reactants were consuned as determ ned by MS analysis. The title conpound
was obtai ned by RP- HPLC purification (C18, eluting with water and
acetonitrile containing 0.1 %5 trifluoroacetic acid) as a 4:1 mxture of
rotamers by NMR 'H NWR (DMSO-d6, 400 MHz) S 12.11 (bs, 1 H), 8.49 (t,
J=6.2 Hz, 0 8.30 (t, J=6.2 BXAMPIESH), 7.4-7.3 (n1 2 FD, 7.15 (t, J

8 H,
8.8 Hz, =8.0, 3.2 Hz,
8'H, 4 SN %&“é‘gpﬁ)"gﬁg"’g’s“?t@%%%meg‘yg’hggﬂ) 8iglgs o’ (m 0.2 H,
. 59- 3. 57 ( filhydropyripiding-45mrhogamize 4 H) 3.52 (s, 0.6 H), 3.43-3.37 10 (m
.2 H, 2.40-1.7 (m 4 H, 2.5(s, 224 H, 1.75 (s, 0.8 H. M5 mz 389
MrH) +. EXAMPLE 10 0
(1-benzoy| 2, 3-di hydro- | Hi ndgd.- 2-
met hyl -6 15 oxo-1, 6-di hydropyrlml‘dhn 4- cgr box
-(2,3
, 6-

3-di hydr o- IH-|ndoI 2-yl) - .0 -6-oxo-
di hydr opyri m di ne- 4- car bp OCePh Owve 20 Benzyl
2 ] 5- (benzoyl oxy) - 4- ( met hox onyl ) - 1-/et hyl - 6- oxo- 1, 6-
di hydropyrim di-2-yl]inddyd'ne~%- car boxyl ate was di ssolved in Et OAc and -
101 18 April 2006 WO 03/035077 PCT/ GB02/ 04753 hydrogenated at atnospheric
pressureson 10% Pd/ Cﬁvfﬁﬁegpélutl%nho?l{}gehﬁﬁ‘ﬁ [&i hl(iahetl'glf (%gp%%yl)ox?] Pbt ainedsarter

filtration and e oratio
2+ ( 1. benzoyMmethy ¢ mptyiphenDivensi-1,6-Giyyiogyiidineyd-cayoxylategprepared
met hyl - 6- X ftorh 4meth{iveHzemMmulé By Slob&iufts silPitheleQeGoMpin MlafpiebB ok by | ~N Owve

in DMF 3 equivalents of 4-fluorobenzylamine were added and mixture was stirred at

I—‘I\)' I\)’\OOOOII

90 °C for 2 h. The title product precipitated from the cooled reaction mixture after the
10 addition of 2 N HCI, and was collected by filtration and washed with diethyl ether.
"H NMR (DMSO-dg, 400 MHz) & 12.45 (s, 1 H), 9.31 (bt, J = 6.0 Hz, 1 H), 7.62 (m, 2
H), 7.40-7.32 (m, 4 H), 7.14 (t, J = 8.8 Hz, 2 H), 4.45 (d, /= 6.0 Hz, 2 H), 3.35 (s, 3
H), 2.48 (s, 3 H).
MS m/z 368 (M+ H)*.
15
EXAMPLE 4
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide

Step 1: 4,5-Dihydroxy-6-(methoxycarbonyl)pyrimidine-2-carboxylic acid
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0 THE was added to the crude product of Step 1, followed by pyridine (2
eq.) and PhCOCl (1 eq.). After being stirred at room t enper dBuypsil 3064 ni ght ,
the reaction mxture was evaporated to give the crude title product. 10
Step 3: zoyl -2, 3-di hydro-1 Hindol -2-yl) - N (4-f l)-5-
hydr oxy-@Pwmﬁm 6-oxo-1, 6-di hydropyrim di ne-4-car bggﬁn}r@%ﬁgryhe crude
product of Step 2 was di ssol ved in MeOH and 4 fluorobenzylamne (3.5 eq.)
added. The solution was stirred at 60 C over night. The 15 title product
was obt ai ned by preparative RP-HPLC (C18, gradient of CH3CNIH20O + 0.01
%WFA). 'H NWR (DVMSO d6+ TFA, 340 K, 400 MHz) S 7.75-7.80 (m 1 H),
7.45-6.97 (m 13 H), 5.77 (dd, J = 1QH3.6 Hz, 1 H, 4.35-4.50 (m 2 H),
3.72 (dd, J =16, 10 Hz, 1 H), 3.35 B, 3.16 (dd, J =16, 3.6 Hz, 1
H. 20 Ms mz 499 (MrH) +. EXAMPLE 1N” X

Cgﬂ%nol in-2-yl]

N- (4-fl uor obenzyl ) - 5- hydr oxy- I-geth | - 6:J]oxo
1- (pyridin-2-ylcarbonyl)-1, 2,

-1, 6-di hydropyri m di ne- 4-car box apj de - 102l 18 April 2006 WO 03/035077
~PCT/ GB02/ 04753 Step 1: Methyl

2-(1, 2, 3, 4-tetrahydr Qggl nol i n-2-yl - met hyl - 5- benzoyl oxy- 6-

ox0- 1, 6- di hydr opyr i miZdEthexysabenybd D@V@OG’-Q -(methgyycarbonyl)pyrimidine

2- [ 5- ( benzoydvened fébn{ éﬂi‘ﬂrﬂ iR/dRAMhiho thﬁ%atl'y(hraﬁrGQWS %kt 8; Tetrahedron

di hyd t | at d
R P R ke G T
Lett ers 3199b di®6Gne/THF23) aﬂdle\bNaiDHMasadﬂedeftetréLOnmmtlmgmummwaa‘acidxm ng .

procedur es %tﬂ‘li\]"’HCltsgluthP%@nc%ﬁ%at&?ﬁrfdkhlﬁkéla ﬁggﬁgﬁleetﬁlg &fél[ﬁ i n_conbination

with a depr pt ection st I.Ssol ve ydr ogenat ed at

at nospher i c B4R f@%vﬂiﬂ)élét 0ot ehiptr G.Ur). 389 & Aght . The title
pr oduct vvasmmizm:eq\/[ag) the residue after filtration and evaporation of
the organic solvent. Step 2: Methyl

5- benzoyl oxy-| - net hyl - 6- oxo- 2-[ 1- (pyri di n-2-yl carbonyl )- 15

1, 2, 3, 418 et Bgh@dr oquiMeshyld-(2difiydroxypgrinidinectt-eqshoxyinkedi ne- 4- car boxyl ate 18
April 2006 WD 03/035077 PCT/ GB02/ 04753 The residue of Step I was dissol ved
in dichl oronethane. Pyridine, pic®Wnoyl chloride hydrochloride and a
catal yti c anount of DMAP were adde AOHurther addition of the reactants
was made after two hours. After aﬁo ation of the 5 solvent, the residue
was diluted with EtOAc, the organic phaseynymshed with water,

)

A solution of the product of Step 1 in HCI 1IN solution was stirred for
6 hours at 90°C. Reaction mixture was filtered and the solid washed with HCI 1N.
Evaporation of the filtrate afforded the title product as a solid.
15 'HNMR (DMSO-ds, 300 K, 400 MHz) § 7.75 (s, 1 H), 3.82 (s, 3 H). "CNMR
(DMSO0-dg, 300 K, 400 MHz) 8 165.66, 158.20, 147.14, 139.00, 127.85, 52.16.

Step 3: Methyl 5-[(2,2-dimethylpropanoyl)oxy]-6-hydroxypyrimidine-4-
carboxylate
C(Me
OH Y ( )3
T
|
OMe
L
20 o
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dried (Na2SO4) and evaporated to afford the title product. Step 3:

N- (4-f1 uor obenzyl ) - 5- hydr oxy- | - met hyl - 6- oxo- 2-[ 1- (pyri di n- 218 April 2006

yl carbonyl)-1, 2, 3, 4-tetrahydroqui nol i n-2-yl]-1, 6-di hydropyri m di ne-4- 10
car boxanyglgs b8, esi due of Step 2 was dissol ved in DMpB02/04753

4-f| uorobenzylam ne (3 eq.) was added. The reaction mxture was stirred at
90C for 1 h. The title conpound was purified by preparative HPLC and

i sol at ed as its trifluoroacetic salt (C 18, gradient of CH3CN HZO + 0.01%
TFA). 15 'H NVR (DMSO-d6 +TFA, 400 MHz, 340 K) S 8.35 (d, J = 4.2 Hz, 1 H,
7.81 (t, J = 7.4 H, 1 H, 7.54 (bt, 1 H, 7.49 (d, J =7.7 Hz, 1 H, 7.37
(dd, J = 5.2 Hz, 7.0 Piajoylchléide 171 €pwhs 2dilelid a solifion of t}ﬂe7prc7du890f(8f@ 3 |‘|)

6. 90 t,J—73 5.74
(t, J(: 7.6 i pyidins, an ‘%‘hl(xgﬂe Wjéé)éaif“]ik&“gﬁf"%%“‘iﬁs HP?rcﬁg ‘%%dsd‘h J 6.4 He,
14 8 Hz, 1 ¢dmpl@e 6Bversiondf biprting ngerial. 7lhe(teaction kjxture v@s canceBrafad, the 20 H) .

, N[z 514, 1 wasdi E&?Whﬁet tat dwashed with 1 N HCI solution. The
2 [ (2S, 4R) %ﬁ@zm Tv 1 aceaean uor ob nzyI) 5- hydr oxy
-

roxyp rrol | |n- -
nethyl @Rsszfé}lc Wewhuﬁ Yeshas o enli aw%mw?ﬂwrg% /Phase /dr i | 2006

WO 03/ 035077 PEkNGRAPAOH s, o ep o, hyl

2-1(2S, 4R |2 lyind

(benzoyl oxy%%%ﬁéé b@w :ﬁ%ﬁrf gpﬁr?ﬁngﬁs’%iéd %5 (? t;’oHy]l aS[%
Me,NcOBz JHD BnQ,,. / Y -NO 5 Methyl

2-[(2S,4R) - 1-tert-butyl oxycarbonyl - 4- (benzyl oxy) pyrrolidin-2-

yl']-5-(benz xy) - 1- x0- 1, 6-di h rimdine arboxylate

[ obt ai ng(g ?Q—%Bg\ N Boﬂ%ﬁﬂﬁﬂg?%i %prgmylgqﬁyﬂ-iﬂgl} ﬂ&"d‘ﬁ stry sinmilar to
those set forth in Migdppesmidier4-2atbedylatest er eocheni stry of products of
Steps 1 to 3 is based on that of startlng material] was dissolved in

di chl oronet hane (0.03 M, followed h €(Me)sof 10 an excess of TFA. The
m xture was stirred at room tenper at or 1 hour. The solvent was
evaporated in vacuo. To the rdﬂ&mﬁi | ved in pyridine, benzoic

re

anhydride (2 eq.) was added. The xtufe was stirred at roomtenperature
for 5 hours. Pyridine was evapor aked Mao and the residue dissolved in
Et OAc was washed with HO (1M, sathrat¥d aqueous NaHCO3 and brine, dried
on Na2SsH™, filtered and 9)

Dimethyl sulfate (1.5 eq.) was added to a solution of the product of
Step 3 (1 eq.) in THF containing cesium carbonate (1.5 eq.). The reaction was carried
15  out at 50°C for thirty minutes. The solvent was evaporated and the resulting oil was
dissolved in ethyl acetate, washed with 1N HCI solution. The crude title compound
was recovered as yellow solid and used in the next step without purification.
'HNMR (DMSO-ds, 400 MHz) 8 8.43 (s,1 H), 3.81 (s, 3 H), 3.45 (s, 3 H),1.30 (s, 9
H).
20
Step 5: N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-
4-carboxamide
4-Fluorobenzylamine (3 eq.) was added to a solution of the crude
product of Step 4 in DMF and the reaction mixture was heated to 90°C for one hour.
25  The title compound was obtained by RP-HPLC (Cis, eluting with water and
acetonitrile containing 0.1 % TFA).
'H NMR (DMSO-ds, 400 MHz) § 12.5 (5,1 H), 9.54 (t, J = 6.2 Hz, 1 H), 8.05 (5,1 H),
7.36 (dd, J=6.2, 8.4 Hz, 2 H), 7.14 (t, J= 8.4 Hz, 2 H), 445 (d, /= 6.2 Hz, 2 H), 3.44
(s,3 H).
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15 evaporated in vacuo to give the title product as a yellow solid. 'H NWR

(DMSO-d6, 400 MHz, 330 K) S 8.07 (d, J= 7.6 Hz, 2 H), 7.77

(8 Apgit 2006 Hz,

H, 7.62 (t, J=7.74 Hz, 2 H), 7.52-7.49 (m 5 H), 7.33-7.30 (m 5 H), 5.47

(bt, 1 Kygoyhsed (d. I= 12.1 Hz, | H), 4.44 (d, J=12. Qb
39U(h 1'- 7105 18 April 2006 WD 03/ 035077 PCT/ GB02/ 04753 H),

H, 3.87-

&5z 4.36 (bs, 1

3.76 (s, 3 H, 3.73 (s, 3 H), 3.57 (d, J==11.2 Hz, 1 H 2.70 (t, J=12.2 Hz,

1 H, 2.31-2.28(m 1 H. Step 2:
2-[(2S, 4R) - 1- benzoyl - 4- (benzyl oxy) pyrrolidin-2-yl]-N-(4 5

fl uorobenzyl ) -5- hydroxy-1| - net hyl - 6- oxo- 1, 6- di hydr opyri m di ne-4- car boxam de
BnO' n. The mSnpramiMH)Step 1 was di ssol ved in nethanol and 4-

fl uorobenzyl am ne (5 eq.) was added. The m xture was refl uxed overnight.
After 10 cooling, the reaction mxture was filtered and washed with et hyl
ether to obtain the title productE¥déMPIEhite solid. 'H NVR (DVBO d6, 400

MHz, 300 K)NS4FRuokibeh

(763,1_3;2 4?&'#9’?%&‘?25&%&2{?@@3’&4%8 (m 2 H, 4.26 (bs, 1 H 4.25 (d,

J=11.4 Hz, 15 2 H 3.68 (s, 3 H, 3.52 (d, J=11.2 Hz, 1 H),
H, 2.26-2.20 (m 1 H. M mz 557 (MH)+ Step 3:

hydr oxy- 1- met hyl - 6- oxo- 1, 6-di hydr
compound of Step 2 was di ssol ved i

washed with methanol. ' H NVR (DVBO d6, 400 MHz) S 12.1 (s,

- i - inl4- i , 2
oo e o g o 7

, and @he resulting title conpound was

, 4.63

2.66-2.63 (m 1

1 H), 9 (bt, 1

H, 7.51-7.47 (m 3 H), 7ZN{1- 25 7.33 (m 4 H 7.11 (t, J= 8.8 Hz, 2 H),
5.27 (t, J=8 Hz, 1 H), (6.08 (d, J=3.2 Hz, | H), - 106 18 April 2006 WO

03/ 035077 PCT/ GB02/ 04753_4. 63 (dd, J=14.8 Hz, 7.3 Hz, 1 H),
H, 4.20 (d, J= 7.4 Hz, 1O, 3.67 (s, 3 H, 2.41-2.36 (m

4.43-4.39 (m 2
1H, 2.2-2.1

(m 1 H. MSmz 467 (MH) +. 5 EXAMPLE 13 N4-(4-fl uorobenzyl)-5-hydroxy- |
- met hyl - 6- ogep N2- ( py Mty 224 bisedoiethyt)BhenfH-5-[(2,2-dimethylpropanoyl)oxy]-1-

methyl-6-0x0-1,6-dihydropyrimidine-4-carboxylate

o OYC(CHS):;

HiC. N 0]
\N OCH3
O
Br
10 To a vigorously boiling solution of methyl 5-[(2,2-

dimethylpropanoyl)oxy]-1-methyl-2-(4-methylphenyl)-6-0x0-1,6-dihydropyrimidine-

4-carboxylate in carbon tetrachloride N-bromosuccinimide (1 eq.) and benzoyl

peroxide (0.05 eq.) were added as dry powders. After 4 hr the mixture was allowed to

reach room temperature and the precipitated succinimide was filtered off. The filtrate
15  was evaporated under vacuum and the solid residue was used as such.

"H NMR (DMSO-ds, 400 MHz) § 7.68-7.57 (m, 4 H), 4.77 (s, 2 H), 3.80 (s, 3 H),

3.27 (s, 3H), 1.30 (s, 9 H).
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di hydr opyri m di ne- 2, 4- di car boxam de 2-Et hyl 4-net hyl

5-1(2, 2-di net hyl propanoyl ) oxy] - 1- net hyl - 6- oxo- 1, 6- 10 18 April 2006

di hydropyri m' di ne- 2, 4-di carboxyl ate (rmade by protection and al kyl ati on of

the stary, erial of Exanple 4, Step 1 using proc - lar to

t hose set in Exanples 1 or 2) was dissol ved in%@ﬁhgﬂ

4-f 1 uorobenzyl amne (3.1 eq.) was added and the m xture was stirred at 90

C overnight. After concentration of the solvent, the residue was taken

into Et OAc, washed with 1 N HCl, dried over Na2SO4 and 15 evaporated to

obtain crude N-(4-fluorobenzyl)-2-ethoxycarbonyl - -net hyl - 5- hydr oxy-

6- ox0- 1, 6- (yﬂﬂmpywﬁqllﬁ&cﬁnzﬁ} - ay@ok e melhyl-2Hid-$mampbde-pr oduct was added
e

2- picolylammne (8 Hg@gﬁwgﬂ oxolafé 'ci@?dr%n?iﬁin’éﬁ%b%&arﬁﬂcc over ni ght.

The title product roaceti ¢ salt by preparative
RP- HPLC puri fi cat i onA(THE slutipnadimstiv! 2{4-trpampepd)ohenylbId2PrA) . 20 1H NWVR

( DVBO- d6, 3‘9'%“@%@“%?%8% JiZmZtgyl(@gxo-i 6Jd) gldl%py&nﬁh&ﬁ §aboxPlatd) was8. 56 (d, J

(:m4.g ||:||)25: rgacer V'(lfh 4 eq. ofgtog)holgn 02 @b IO Clelgperatgrc %_‘zh%e\ﬁliiiz{%c»n Zijo(g 3? _

6.0 Hz, 2 WMan&s&Ke 68y residhe wad\Bkenriho DMP afdvirddjod, witle3 &XAMPLE 14

2[2(4 be Z Jia Qofo¥sixy- | - met hyl -
2 L2 R RTBR ot P ol Mo Ueonban kgt et )
PCT/ GBO 2 / 04sAB Dy sﬂne},gpnc (C18, water/acetomtnle with 1% of TFA as elu

2- (2, 2- di MeRhRYHEMED-dY-406 MEZ)® 1202 ) Bl); 56 (g r H 9-31-(het K) 7.8+ @xo-

1, 6-di hydro din

3. C2e 2 U ek W Ry PEDST B by & Tt et A 444 28 m 41D, 41

di hydr opyrlm@n,rmml 33 m(mylﬁbéf(Sil’»ﬁ)l@qZ)H)( pBbEad &b, 3?§rh(m’2H)

3, 3-di rrethomp 59 +H)4e by procedure simlar to those set forth in
Exanpl es 1 ©r él%gi MeCOH was treated wth 4-fluorobenzyl amne (2.5
eq.) at reflux for 2 hours Sol vent was renoved |n vacuo and resi due
trlturated with Et 20 to obtain t heEKAMRLES oduct. 'H NVR (DMSO- d6, 300K,

‘5108 4'\"(% Nl(g,ﬁﬁo&%gn,zy )th'? oxyél‘% @1@@%&&@1&5‘%@@1&@ gﬁfné o:éo L15. B(Z HéH) 2H)
3.01 (d, 3 dahgdrapmd@em-caﬂz@xarmdz 366 (MH)+ 15 Step 2

N-(4-fl uorobenzyl)-5-hydroxy-I-nethyl - 6- oxo- 2- (2- oxoet hyl ) -1, 6-
di hydr opyri mi di ne- 4- car boxam de 182Apri| 2006

Hac )J\/E:l" \/@
3

CH
Step 1: 4-(tert-Butoxycarbonyl)morpholine-3-carboxylic acid
CO.H
O/\( 2
A
OC(CHg)s

20

To a vigorously stirred solution of 3-morpholinecarboxylic acid and
triethylamine (1.11 eq.) in MeOH (1.4 M) at 50 °C was added di-t-butyl dicarbonate
(2 eq.). Stirring was continued at 50 °C for 5 min and at room temperature overnight.
The reaction mixture was then concentrated to obtain an oily residue and suspended
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WO 03/ 035077 PCT/ GB02/04753 0 Me, NOH H OHCIN N O The product of Step 1
was treated with a mxture HCl INTHF for 1 hour at 40 C. @8 dani 2806ner e
renmoved in vacuo and residue extracted in DCM dried over Na2SO4 and
concentr, give the title conpound as a foam whi nredi atel y
reacted \lﬁé\gﬂffﬁé{ﬂ?ol | ow ng reductive am nation. %ET@SM?‘ % H) +. Step
3: 2-[2-(4-benzoyl pi perazin-1-yl)ethyl]-N(4-fl uorobenzyl) 5- hydroxy- | -
met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxanm de 10 The product of Step 2
was dissolved in MeOH and treated with sodium acetate (1.6 eq.),

1- benzoyl pi perazine (2 eq.), and sodi um cyanoborohydride (1.43 eq.). The

m x: ure waspehileh &(:)AE t(smgmyhnd@mtécﬁmec@ @oe nﬁPThé—b@Hﬂilc Ja¥ é}ewarsea%tp [ ag L

m Xt ure was 0] at e e.Cco n -

pur 11 cat | GOEELE) Wi oo RS cdish B IBRLT sy B LBt S o & o6
TFA) 15 ' HaydRw¢reboughiis AH 27,6 with BGVJ(HCN/Iﬂm)l irBmedi@ely 31tr{dnd veith BtBAC 8. 38 (t,

J =5.7 HZ (2x5dd)ml ﬁh@%oﬁﬁ)me&o afic th H%weilc"a/ashgd @gh (lute ﬂICi' leer? fhkeredZH) 7.41
(d, J = o 2@1 Iﬁ verm a 3 85 H,

7. (
2H), 4. 957 (iﬂld e}japor e@tgglveilpq)tlt 4308130‘@@ as ayale;élw Izi._ﬂmxtgre (d J = 14
Hz, lH) 3.1908nkshbyNMR11. 9 Hz, 1H), 3.82-3.74 (m 4H) 3.61 (s, 3H), 3.47

t, J = 12. x4 9 6 14 20
Y 66‘%'% bl ) 0¥, ﬁgj 277 05D 40 s g Wy 1
(2 hydroxy"‘B(m;olr 313, 74 G, prEDpd 58362 6302 1.6 362331 (m, T HY, 3.16 ¢,

di hydr opyr iy diyng; éswbwamﬂwﬂwe 538, A0 (s, 4.3@D61 V085855077

EC;{ FSP@OLX"EZ‘S'Q’SE??WH propanoyl ) oxy] - 6- oxo- 1, 6-

di hydr opyri m di ne- 4- car boxyl at e OOC(CHB)B NO"'"Ov N OS5 Methyl

5-1(2, 2-di | propane Radad A ]
di hydr opyr @W@%ne- 4- ?&?Eg%ﬁg seeﬁmr‘fgﬂ“ﬁmc 4 CaIbé)E){ygs was dissolved in
THF, then

0 NH,
(e
OC(CHa)a

To a stirred solution of the compound prepared in Step 1 (1 eq.),

15  pyridine (0.6 eq.) and di-¢-butyl dicarbonate (1.3 eq.) in dioxane (0.6 M), NH;HCO;
(1.26 eq.) was added and the mixture was stirred at room temperature for 20 hours.
Mixture was concentrated, taken up in EtOAc and washed with water and brine.
Organics were dried over Na;SO, and evaporated giving the title product as an oil
which crystallized at room temperature.

20 'H-NMR (DMSO-dg, 300 MHz) § 7.35 (bs, 1 H), 7.06 (bs, 1 H), 4.15 (bs, 2 H), 3.76
(bs, 1 H), 3.57-3.51 (m, 2 H), 3.28 (m, ! H), 3.18 (m, 1 H), 1.36 (s, 9 H).

MS m/z 231 (M+H)".

Step 3: tert-Butyl 3-cyanomorpholine-4-carboxylate
N
Z
o)
Ao
25 OC(CHg)s



allyl bromde (2 eq.) and Cs2C33 (2 eq.) were added. The reaction m xture
was refluxed for 2h, then evaporated. The residue was dil ud&dpml 2606t OAc,
washed with [N HC, dried (Na2SO4) and the sol vent evaporated. The product
was puri 210 flash chr omat ography on silica gel J jth a

gr adi ent\{lgﬁg?osgt roleumether/EtQAc. 'H NVR (DVSO- d6, zfggw'n'fﬁgg‘%om 8 8.47
(s, 1H), 5.99-5.92 (m 1H), 5.25-5.14 (m 2H), 4.58 (d, J = 5.5 Hz, 2H),
3.82 (s, 3H), 1.28 (s, 9H). Step 2:

N- (4-fl uorobenzyl)-5-hydroxy-1-(2-hydroxy- 3-norpholin-4-ylpropyl)- 15

6- oxo- 1, 6-di hydr opyri m di ne- 4-carboxam de 2a. The conmpound of Step 1 was

di ssol ved i n di chl or aegdnang ofne prdm&BBAtepmlad(jeﬁH(rét}@mnﬁne (Ihe:qr)eactl on

I d,
then- evaporBaCafld pEascpbaiuh 3 bidifnpTRscelc Aungtfids ARG, 52 e
di ssol ved idropva@urderinitrdgenaBiiping aneontiBuasid. hows matkcks doonTiemperaties | on
mxture Wasana%ifam&e?euﬁmd%Evacw%sm@em@ﬁ%E@A&@efé Fhadned Whie w388, (MHH) +. 2c.

Crude material fromste di ssol ved gruoroﬁgznzyl am ne

(3 eq.) MwasPrigdnddriedyer %‘a@%‘fqvamrﬁm@vm t’é‘FFP‘PB?P“&taS 89t Gr%- 110 18
April 2006 AN @AISGH:POUNMEDD D@31 38.7 Hha H), 8.06 (¢ dr12Hel, MHp obt ai ned

as its trif a L

Goan tzo B 2RI SR T B 1,556 G SR T 1y
111), 7.94 Ks3.491td) J=711592.99 B, 1T(I}n292+¢9n,1ﬂ),115437(s,19_LHQm 2H), 4.48 (d, J= 6.4
Hz, 2H), 4@@—,,{}%@{33 M4my*t111), 4.09 (dd, J= 5 13.6, 4.0 Hz, 1H), 3.91-3.86
(m 511} 3.34-3 30 (m 5H), 3.18 (dd, J= 13.6,4.0 Hz, 111). M5 nlz 407

( MH) +. JEXAMPLE 16 10

2-[(2S, 49) Sieménetyl 4erf-Butyl S Pi)-aminoghydzayipdihe)efhyl]morpholiizehzy| ) - 5- hydr oxy- |
-met hyl - 6-oxo- 1, 6- dikp ﬁ%{ﬁﬁ yri mdine-4-carboxam de Stepl :

1- Benzyl - 2- net hyI § fluoropyrrolidine-1, 2-dicarboxylate 15

1- benzyl - 2- net hyl (28 4R) 4-hydroxypyrrol igfjne-1, 2 di carboxylate in

di chl or onet hane was added dropwi se to & “sol ution, precooled to -78 C,of

N, N 20 di et hyl aminosul fur trifluoride (1.0 eq ) in diciiloromethane. The
reaction was stirred while theg a was allowed to increase to 25
C. The solvent was concentrated | under vacu?um and the crude was purified by
fl ash chromat ography (el uent: petgolld Qther: EtOAc = 1:1) to give the
title conpound. 111 NWR (CDC13, 300 300 K) 8 7.42-7.30 (m 5H),
5.35-5.10 (m 311), 4.65 (d, 25 J=9. 6old,*(C )g911), 4.57 (d, J= 9.4Hz,
0.5H), 3.99-3.62 (m 2H), 3.79 (s, 1511) 68(s

A solution of of the product of Step 3 (1 eq.), hydroxylamine
15  hydrochloride (1.4 eq.) and triethylamine (1.7 eq.) in EtOH (0.5 M) was refluxed
under nitrogen for 5 hours. Mixture was concentrated and residues taken up in EtOAc
and washed with water and brine. Combined organics were dried over Na,SO4 and
evaporated giving the title compound as a yellow solid.
'H NMR (DMSO-ds, 400 MHz) §9.16 (bs, 1 H), 5.32 (bs, 2 H), 4.30 (bs, 1 H), 4.08
20 (d,J=11.6 Hz, 1 H), 3.75(d, J = 6.8 Hz, 1 H), 3.50-3.33 (m, 4 H), 1.38 (s, 9 H).
MS: m/z 246 (M+H)".

Step 3: Dimethyl-2-({2-amino-2-[4-(tert-butoxycarbonyl)morpholin-3-
yllethenyl }oxy)but-2-enedioate
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1.511), 2.62-2.29 (m 211). MS: miz 282 (MrH) +. -111 18 April 2006 WO

03/ 035077 PCT/ GB02/ 04753 Step 2: 18 April 2006
(4S)-1-[ (Benzyl oxy) carbonyl ]-4-fluoro-L-proline 5
1- Benzylwgh Lyl -(2S, 4S)-4-fluoropyrrolidine-1,2-di carhoxylabg di ssol ved

in methanol "was treated with NaOH IN (2 eq.) and the reaction m xture was
stirred at 50 C for 3 hours. After concentration of the solvent, HCl IN
was added until pH=1l and the aqueous |ayer was extracted three tines with
di chl oronet hane. The organic phase was washed with brine, dried over
Na2SO4 and filtered to give, after 10 concentration, title conpound. 'HNWR
(CDC13i 400 MHz, 300 K) 8 7.45-7.30 (. SHOGMae3-5.18 (m 3H), 4.70-4.60
(bm 1H), 4.00-3.65 (m 2H), 2.85-2. STE 2H). M5 mz 268 (M+H)+. Stel 2

3: Benzyl - (2S, 4S) - 2- am nocar bonyl - 44if | uopopyrrolidine-1-carboxylate 15 A
stirred solution of (4S)-1-[Béen OXWH.ATBOOMS - 4-f 1 uoro-L-proline in

di oxane was treated with pyrlidine (0.7 eq.) and Boc20 (1.3 eq.), then
anmoni um bi carbonate (1. 26 N added and the m xture was stirred
at roomtenperature for 15 hours. Difoxane was concentrated and the residue
was taken up in ethyl acetate, washog¢(@Hgy 1 N HO and brine, dried over
Na2SO4 to give, after filtration and concentration, title conmpound. 1H NWR

(DVBO- d6, 400 MHz, 340 K). S 7.40-7. 28 25 (dt, JHF= 53.6 Hz, J
5 = 4.5 Hz, 1H), 5.%ﬁoﬁt’%oz%‘apﬂqy?z‘°ﬁ.§%4??}’q'ﬁ“ 6Hz, 1H), 3.80-3.63 (m
2H), 2. 45- dmethylaestylendficatBxylatt ¢1.267) iq MH s was reilgxegdonbhdur vpdne WO

03/ 035077 R g@ﬁ% Mlfiron coh&trated. Residue was purified by flash chromatography on
Benzyl - (2S, 45)= 2- cyano- 4-fl uoro I gl ne-| -car% xylate F Clg

Benzy| - (23, Sl 2ol SREHS BeURIMANSED 86 7Syl bi B Be FeRf BOdiitas e i n s

di chl or onethxage vfxsvotisaaadreB/Zat760141C wi th Et 3N (2.1 eq.) and trifluoroacetic
anhydride 1 I 0 DA S B I A Xt ir M t 0 Cfor
0.5 hour - andt TYEAI QR0 M, S0Gc] E86 W 0 (30l PHIBSISR SR i ¢

di chl or omet hHhd,36\bs Add). D¢ Ebsl—kﬁ),ﬁl‘@n@ﬁd H)3i7h&nd 32 . 3¥Br 3888904 and

filtered to3 g e, 3853 GRIGEIBE, 3171941 H)l 348 (tccanoMiAg, 1 HY) 3BH®HMR ( DVSO- d6,
400 Mz o 34ﬁ7|(< 91§_D7.42-7.30 (m 5H), 5.40 (dbt, JH F= 52.3 Hz,

MS m/z 388 (M+H)". -
Step 6: tert-Butyl-3-[4,5-dihydroxy-6-(methoxycarbonyl)pyrimidin-2-
ylJmorpholine-4-carboxylate
OH
NZ OH
X I OCHjs
O N
N o) O
15 OC(CHg)s

The adducts of Step 5 were refluxed in xylenes for 24 hours. Then the
reaction was cooled down and concentrated in vacuo. Ethyl ether was added until
precipitation of a solid that was filtered, washed with ethyl ether and dried to give the
title pyrimidine as an orange solid.

20 HNMR (DMSO-dg, 400 MHz, 340 K) § 4.62 (s, 1H), 4.15 (d, J =12 Hz, 1H), 3.84
(bs, 1H), 3.82 (s, 3H), 3.70 (dd, J = 12.3, 4 Hz, 1H), 3.61 (dd, J=12.2, 3.8 Hz, 1H),
3.56 (t,J= 13 Hz, 1H), 3.43 (d, J= 11.5, 3.4 Hz, 1H), 1.35 (s, 9H).
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1H), 5.20 (d, J=12.7 Hz, 1H), 5.16 (d, J= 12.7 Hz, 1H), 4.94 (d, J= 8. 4Hz,
1H), 3.68- 3.56 (m 2H), 2.63-2.41(m 2H). MS: mz 249 ( M+HL8 Apiih2&ep 5:
Benzyl - ( 2S, 4S) - 2- [ am no( hydr oxyi m no) net hyl ] - 4-f | uor opyrrolidi ne-

1- carbo z Benzyl - (2S, 4S) - 2- cyano- 4-f | uor opyr car boxyl at e
di ssol ved‘l)l n a%ggl ute 20 ethanol was treated with tr?g#/‘d& ﬂ@rﬁ"’ne (1.5eq.)
and hydr oxyl am ne hydrochloride (1.3 eq.). The reaction m xture was
stirred at 50 C for 3 hours and then the solvent was renoved under reduced
pressure. The residue was partitioned between water and dichl oronet hane
and the aqueous | ayer was extracted wi th di chl oronethane three 25 tines.

The organi aviphases +pyed over Na2SO4 and filtered. The solid obtained by
concentration was then recrystallized from I\/EC]-I to give title conmpound. -
113 18 April 2006 WD 03/035077 PCT/ GB02/ 04753 'H NVMR (DMSO- d6, 400 MHz,

300 K) S 9.Sép T:bs, 1Hyr-Butyd®Bis/(befzofloxyAhydrexy36-5.15 (m 3H), 5.07 (m
2H), 4.43 (d, J= 9.1 6y i ok o (m 2H. M
17 282 (M) + 5 St rﬁ?thox%@rbon?ﬁéﬁuﬁd?%? moﬁlg?)line% SrockyRiE

(2S,4S)-1-[ (benzyl oxy) carbonyl]-4- flgeyopyrrolidin-2-yl

} met hyl i dene) am no] oxy }but-2-enedi oate ,Q__, Me N

Benzyl - ( 2S, 4S) - 2- [ am no( hydr oxyi m ngQ '?Z 4-fl uoropyrrolidine-I|-carboxyl
ate in 10 chloroformwas treated th ¢i met hyl acetyl ene di carboxyl ate for
3 hours at 60 C. The chl or of orm was‘then conOChlzrated to give the title
conpound as a 8:2 mixture ofO isgfersN ' HJNVR (DVBO-d6, 400 MHz, 300 K) S
7.45-7.25 (m 5H), 6.51 (bs, (1. 6|¢D 6. 14 5(bs, 0.4 H), 5.64 (s, 0.8H),

5.61 (s, 0.2 H), 5.30 (dt, JH> Ft J=4.6 Hz, 1H), 15 5.15-5.04
(m 2H), 4.51 (t, J=8.8 Hz, 0.8H), (bt 0.4H), 3. 85- 3. 48 (m 8H),

2.67- 223 (m 2H). NS iz 424 (M@&GCH ep 7: Methyl -2-{

(2S,45) - 1-[(benzyl oxy) car bonyl ] - 4-fl uoropyrrolidin-2-yl }-

5, 6-di hydroxypyrim d'I'ﬂ@pﬂnﬁldfnb%ﬁi Stée6 2ldriPpyrdihe/(0- 22»1) {wak (reatedith {

(2S,4S)-1-[,(benz uaropvrrol i
yl } et hyl i Hé‘)‘%%lﬂhﬁé‘%%%?/ %Ef’yeé'l‘éﬁ‘ ‘%m" Grattes, ﬂ’% PXMEE®S 6 hours in
or t ho- xy| ersyaporatéd) takgn ;mEtﬂAczm)Q @ ashed with HCl IN, NaHCOQO3 and brmc Orgamcs

were dried over Na,SOy, and filtered, evaporated and purified by flash

10  chromatography on silica gel, eluents EtOAc/Petroleum Ether: 7/3.
TH NMR (DMSO-ds, 300 MHz, 340K) & 13.3 (bs, 1 H), 8.07 (d, J = 7.5 Hz, 2 H),
7.76 t,J=15Hz,1 H),7.61 (t,J=75Hz,2H),4.73 (s, 1 H),4.22 (d, /= 12.4 Hz,
1 H), 3.86 (d, J= 11.0 Hz, 1H), 3.78 (dd, J= 12.4, 3.9 Hz, 1 H), 3.73 (s, 3 H), 3.58 (t,
J=13.9 Hz, 2 H), 347 (td, J = 10.7, 3.6, 1 H), 1.36 (s, 9 H).

15 MS m/z600 (M +H)".

Step 8: Alkylated derivatives 8A and 8B.
8A OC(CH3) 8B OC(CHs)s

The pyrimidine product of Step 7 in dry THF (0.6 M) was treated with
20  cesium carbonate (1.5 eq.) and dimethyl sulfate (1.5 eq.) at 50 °C for 1 hour. Solvent
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WO 03/ 035077 PCT/ GB02/ 04753 The reaction m xture was then cool ed down to
roomtenperature and petrol eumether was added. A |ight br d8#psib20¢p
precipitated to give after filtration title conpound, that was not
purifie nore, but used as such in the follow 5 Step 8:
Met h I-%{)benz@gzl oxy) - 2-{(2S, 45) - 1- [ (benzyl oxy) car bonyl (ﬁﬁ%h?ﬁ

fl uoropyrrol idin-2-yl }-6-hydroxypyrim di ne-4-carboxylate OH Met hyl -2- {
(2S, 4S)-1-[ (benzyl oxy).car bonyl ] -4-fl uoropyrrolidin-2-yl }-5,6 10

di hydr oxypyri m di ne-4-carboxylate in pyridine was treated with benzoic
anhydride (1.3 eq.) and the reaction mxture was stirred at room

t enper at ur eyR\erhoved i vacBM ahdickiud'@EenGa BEGAL, valskell WildHChEN aebbriliee was -t aken
up in ethyl_ acetate N and, bri ani ¢ phase

was dried o gﬁnlﬁa\ﬁgbaﬂ%ﬂm’cf ﬁe’ggﬁ &Eq@ad]fi%apoéaft?d o h%}?caecﬁ? a‘%)hl h a crude
that was puwisfpugfiedly flash shrooiatographypon siptagel, (Qle%E@ACmobémﬂijh%Um et her:
ethyl acet aet(@méefﬁgatétﬁe %@on;ﬂohh& SO Hario smw/o( Od6 400 MHz, 300
K) S 13.50 (d (1 35 Hz, 1H), 7.64
t, J=7.8 Hz, 2H), 7A&@1t¢n&t5ve(rmtesfﬁsa18%6r§@0wlms fOIﬂWS Bapwmdmm 5.14 (m
l(;)l\/g 0r2ﬂ4 4g%l(0ﬂ¢f8té197 was &EcthoGﬁsuép&stiﬂbleglaﬁ dg¥in Bddane 2.186n2. 36 (m  2H).
z

2S, 4S) - 1- [tf%g?{ét%ggf}i g‘%t 1%\’9 srg%ﬁwdloa?gé ¢ ?xotf%gsotﬁg co% el to room
- 1- met hy| -tempsraute, @@pﬂhyldulfm«y 1+MMea®ed@a¢weﬂyxweevas walrmgitps?SAprul 2006
VI\/\S[ 23{ 035?{;@ @ﬁ;rz{n@@'@bq'ﬁ?ﬁ@h@re@&on thixtule WalMboNd@ 16 °CBd glacial acetic

-5-(ben
(5525 10, CRBERA RS £ Solanied by pytss pBbEIOAS:  The gaupoys layer was

6- hydr oxy pyseparated avetokirectedwitly E€dAc. Tiessuibined organid layerivasxaind (Naw¥©s)added to a
suspensi on @ chdefiratdll WEAU it} whs BlomatbBrafile lg'b&%nasﬂﬁ:a glih@ufifAct i on

mxture was 5 Stirre mnu en c own to room
t enper at ur eVity2% ﬁOAgb?’ﬁ‘aH%Séo geparatedcomp@pnd &y fram 8Bn d e factiang gfe was

heated to Sa%a rasdito?atfoﬁ:hsa@blmt Thiy s‘éllxd tvames“oweuﬁleetﬁaranaardnmp@atea’ ke T eac;I :j og
m xt ure wn_an ac. i was adde
fol | owe yf 3\'&’ %thdqﬁ% Cg'flﬁ;?}’? Scéﬁpeeﬁ 3% s Thls gwas %ﬂgﬁaql\?\%lél%g%‘)egr ated and
extract ed vevernight ay40 “Actetatforst 8B 43a Ralegs@lipw Splidas'ﬂlemt@ Qf r§A/8B (W@ﬂall]@ Na2SO4

and filteregi Qistb¥e, fréth 1 @0 §QnCeENtration, a crude that was purified by
flash

tert-Butyl-3-[5-(benzoyloxy)-4-methoxy-6-(methoxycarbonyl)pyrimidin-2-yl]

20  morpholine-4-carboxylate (8A).
'H NMR (300 MHz, DMSO-ds+TFA, 330K) § 8.10 (d, J=7.9 Hz, 2 H), 7.77 (t, ]=7.3
Hz, 1 H), 7.61 (t, J=7.4 Hz, 2 H), 4.94 (bs, 1H), 4.50 (d, J=11.6 Hz, 1H), 4.0 (s, 3H),
3.85-3.81 (m, 2 H), 3.76 (s, 3 H), 3.66 (d, J=10.4 Hz, 1H), 3.49-3.45 (m, 2 H), 1.35
(bs, 9 H).

25  MSm/iz474 M+ H)"

tert-Butyl-3-[5-(benzoyloxy)-4-(methoxycarbonyl)-1-methyl-6-oxo-1,6-

dihydropyrimidin-2-ylJmorpholine-4-carboxylate (8B).

'H NMR (DMSO-dg, 400 MHz, 330K,) 6 8.09 (d, J=7.3 Hz,2 H), 7.77 (t, J= 7.5
30 Hz,1H),7.62(,J=7.8Hz,2H),5.08(d,/=34Hz,1H),421(d,J=123Hz, 1

H), 3.95-3.85 (m, 3 H), 3.76 (s, 3 H), 3.58 (s, 3 H), 3.55-3.50 (m, 2 H), 1.34 (s, 9 H).

MS m/z 474 M + H)".
Step 9: tert-Butyl-3-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-
35 methyl-6-0x0-1,6-dihydropyrimidin-2-yl]-morpholine-4-carboxylate
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chr omat ogr aphy (el uent petrol eumether: ethyl acetate from4:6 to 2:8) to
give the title conpound as a 4.6:5.4 mxture of rotaners by8NyrI 2066 NVR
(DI\/BOdG 400 MHz, 300 K) S 8.08 (d, J=7.5 Hz, 2H), 7.79 (t, J= 7. 3 Hz,

7.5 Hz, 21-1), 7.37-7.11 (m 5H), 5. 20
(d R @Ogg"’”g”m, 0.46H), 5 12 (d, J=11.8 Hz, O. 54mq’éé€@86%’, J=12.5 He,
0.54H), 4.92 (d, J=12.8 Hz, 0.46H), 4.00-3.75 (m 2H), 3.72 (s, 3H), 3.59
(s, 1.6H), 3.52 (s, 1.4H), 2.90-2.65 (m 2H). Ms: niz 510 (MtH)+. 20 Step
10: Methyl -2-[(2S, 4S)-1-acetyl -4-fluoropyrrolidin-2-yl]-5-(benzoyl oxy)-6-
hydr oxypyri m di ne- 4-car boxyl ate. 18 April 2006 WO 03/ 035077 PCT/ GB02/ 04753
0 OBz ~NI Ov N O 'Ac Methyl-5-(@enzoyl oxy)-2-{
(2S,4S)-1-[ (benzyl oxy)carbon I(f}ﬁ Iuobg'oyrrolldl n- -yI }-
1- met hyl - 6- oxo- 1, 6- di hydr opyrPargin boxyA 'I di ssol ved in ethyl
acetate was treated with Pd/C 1 %(l 09 jceti c anhydride (1 eq.)
and submtted under 5 - Hiyat phgre -c enperature. The reaction
m xture was stirred at roog&/‘t: npe atu e for 18 hours and then the
suspension was filtered ov }\ﬁ o-give the title conmpound as a 7:3
m xture of rotamers by NWR SéDIVISOdG 400 MHz, 300 K) S 8.07 (m
2H), 7.78 (m 1H), 7.62 (m 2 H9s5.26 (m 2H), 4.13-3.60 (m 2H),
3.72 (s, 3H), 3.59 (s, 3H), 2. 79 2.36 (m 2H), 10 2.03 (s, 2.1H), 1.87 (s,
0.9H). ME: n1 Z 418 (M*Hd)ntethy‘ﬁ%ﬁ& 8B11nd MeOH was treated with 4-

2-1(2S, 4S I 4-f | hyd -
[ rethyl o BR PR o S R LT RAERI AR
Met hyl - 2- [(md}d@mma‘@de\wllﬂﬁfOIqlvtﬂdmyhyttltlgproducn 2-yl]-5-(benzoyl oxy) - 6-

hydr oxypyri fr giviie 3470%1‘19%\)1!3@&% Mk)@l'ﬁs)@'aysemrg ME@#—(@O N, and treated

W th 4Fbenz l a I’g i?l in Seal ed t reaction nrxture was
stirred at 63° 35f(6]|’2 hotrd3 (li’h%H)’l"tg%&‘bd {“o‘b%é‘\?ré%lmﬁbﬁ%@ldv%m was
evapor at ed afd, 6.95Hz,6$)0049 @4, Jxd4.9ya8hHd, M) hlelddy)= 8.hero Hguenal tinmes to

obtai n a sokigd ,t r | khz washed again with
et hyl et her 5’[8937@3&1 ?ﬁ?"ﬁ%ﬁy"s@? ﬁ—fg,u? 53453’[97?%{]3'}3( @ﬁiture of rotamers by
NVR ' H NVRMONBA6H VM+EDD MHz, 300 K)Y 6 12.01 (bs, 1H), 8.52 (t, J = 6.3
H2071@1) 834(tJ:63Hz 0.3H), 7.34-7.29 (m 2H), 7.18-7.12 (m

5, 39 (g P; J @%ﬁﬁum@é@ggﬁ)-sgly@y- -metl?yl-(l-morpﬁohn 3'_?146 gxo ,6- J=4.4 ke,

thydropynrmdme -4-carboxamide

O
HaC-. OH F
O T
NH 0

The compound from Step 9 was treated with a mixture of

15  dichloromethane/TFA (2/1) for 1 hour at room temperature. Organics were removed
in vacuo to give the title compound as a solid.
"H NMR (300 MHz, DMSO-ds, 300 K) 8 9.45 (bs, 1 H), 7.39-7.36 (m, 2 H), 7.19-
7.15 (m, 2 H), 493 (d, /=92 Hz, 1 H), 4.64 (dd, J= 15.4, 6.7 Hz, 1 H), 4.55 (dd,
J=154,6.2Hz,1 H),4.35(d,J=12.8 Hz, 1 H),4.08 (d, J= 12.6 Hz, 1 H), 3.77 (t, J
20 =124 Hz, 1 H),3.55 (s, 3 H), 3.55-3.46 (m, 2 H), 3.40-3.34 (m, 1 H).
MS m/z 363 M+ H)™.
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-117 18 April 2006 WO 03/ 035077 PCT/ GB02/ 04753 (dd, J=9.2 and 1.6 Hz,
0.711), 4.55-4.47 (m 211), 4.20-3.78 (m 2H), 3.51 (s, 2.1H3 Apri32600 (s,
0.9H), 2.75-2.54 (m 1H), 2.47-2.27 (m 111), 2.00 (s, 2.1H), 1.81 (s,

0.9H). ' 407 (MtH)+. 5 EXAVPLE 17 2-{ _

(2S, 4R) %P%@%ﬁét hyl am no) (oxo) acet yl | - 4- met hoxypyrr oIPFEfGr?PQQVf:’ }-N-(4-

fl uorobenzyl) - 5- hydr oxy-1| - net hyl - 6- oxo- 1, 6- di hydropyri m di ne- 4- car boxam de
0 11--1r% OH H N 10 Step 1:

(4R) - 1- [ (Benzyl oxy) car bonyl | - 4- met hoxy-L-proline -0/~,. OH Cbz Synthesized
foll owi ng the procedure reported on Journal of Medicinal Chem stry 1988,
31, 875-8855tepq15! Q -IX—:(4-ﬂuorobenzyl)-5—hydroxy—1-methyl-2—(4-methylmorpholin-3-y1)_

Benzyl - (2S, $Rko4- G4l rg@ﬁwg%y&%kmdgi ne-1|-carboxylate CN To conpound
) f Fuce

(4R) - 1-[ (Benzyl oxy)c oxy-L-proline dissolved in 20 di oxane,
Boc anhydride (1.3 eqihe aqmp 1qm Steg 18y ay digspdvedyin MeOkbandgrested aidiad. The

m xture was tridthylangide OV&f)Ns@iim adetatéxqmégggﬂaﬁﬁﬁaéhg&e 319 %gﬁg. stWﬁ'xZ(fr gg})\éﬁg in

vacuo - 318 il 2006 3/,035Q7 / GB02/ 04753 an

di ssol ve% i ﬁqég H@F)Jdé%%%qngl?&\ﬁoﬂ&%"% A oeqv?n'ﬁr‘?%““f s lggtsmgéﬁoo@queous
NaHCO3 and kmpgeature fard choow dhe MagBO4nixfurd &ey@dcentiated amthatil@t@tbdud vacuo to
get the priggg ! t | v, i i_chl or onet hane
and trieth Ia?:‘nl')t.ﬁﬁeﬂb (%j%RﬁJm)L@#\gl?Cg{?ggg% em@%n‘g ;ﬁ%{lg e&gsakég%ng{n‘ef% down to 0 C
and 5 trifl HSiaapedil Fﬁ‘s’cﬁsi‘%éﬂf{“i’.r%c‘é@f?)‘a“&/\/as added. After 1 hour the

di chl or onmet HANMR ¢HIONHoDMES-d3i TEA X811 B3BAbyasie d0.05 tH3, HE), o4, ¢ 9at ur at ed
aqueous LQ, r4 2 1 Rl I n Y rated in
vacuo. '}'d)k\ll: 'orrp(’)lﬁ}n bfmgigslgsar(lﬂf%e @%?f%#g%?%h?g%%g@%g%ﬂ?%ﬁ)ggﬁl ca gel

(el uent et hifh /50 Hee2 Hhd1366d.diid %1 Herl H), 40% @034 1243Hza 1 )BT @ilux e of

rotaners bylNy/Rz, L0),BHINNRY £ PVEBd 1) 408 Q9.3 459 m 5H),
5.20 (d, Jzﬁg Hz, g[.)4H), 5%14 % ﬁ?%ﬂ%@f?ﬁ,ﬂﬁ@%%ﬂ%éﬂ , 4.H)75
(t, J= 7 Hz,70.4H), 4.64 (t, J= 7.8 Hz, 0.6H), 4.02 (bs, 1H), 3.6-3.45 (m
2H), 3.21 (MS 8¥)3772MuBH27.40 (partially under

15
N —(4-ﬂuorobenzyl)—S-hydroxy-1-methyl-Z-(4—methylmorpho]in-3-yl)-
6-0x0-1,6-dihydropyrimidine-4-carboxamide has been resolved into its enantiomers
by semi preparative chiral HPLC using the folldwing conditions:
Solvents: a mixture of 1:1 0.2%TFA in Hexanes : EtOH
20 Column: chiralpak AS column, 250 x 46 mm at 1.0ml/min, collected by
absorbtion at 260 nM
The first eluate is the (+) enatiomer (MeOH, ¢ = 0.24, 25C): [a]p=(+) 55.42.
Th¢ second eluate is the (-) enantiomer (MeOH, ¢=0.215, 25C) [alo= (-) 51.63.

25 EXAMPLE 7
2—(4-ethyl-1-methylpiperazin—2—yl)—N—(4-ﬂuorobenzyl)-S-hyd:roxy-1-methyl—6-oxo-
1,6-dihydropyrimidine-4-carboxamide

O
Me. OH F
T
/H)%N N
N.
Me ©

Bt
o
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DVSO (m 1H), 2.40-2.25 (m 1H). 15 Step 3:

Benzyl - (2S, 4R) - 2- [ ami no( hydr oxyi nmi no) net hyl ] - 4net hoxypyr r ol i18iApel 2006
-1-carboxylate 0-1, To

benzyl - :-2- Cyano- 4- net hoxypyrrolidi ne-I-carboxyl L, | ved in

et hanol @ggf}tf%oﬁ M, hydroxyl am ne hydrochl oride (1. S@E%Boglr)ﬁ%
triethylamne (1.5 eq.) were added. The m xture was stirred at 40C for 4
hours then at roomtenperature overnight. The m xture was concentrated in
vacuo and the residue dissolved in ethyl acetate washed with brine, dried
over Na2SO4, filtered and concentrated to give title conmpound. 25 'H NWR

(ZIE)IDVBOSdEO 4 1%/'_'2’;]_331&2%1@ 1-§e&gp%(4-i%$trbl.llcbf)y‘] 1&&30@&[?&&51—2472)-?{") , J5- ‘71 S, bSH’z

1H. 3.97 (bs, 1H) ,be@?%‘%‘%?%%"o(%6'%°P@#Té%%%x§’i‘%3- 503 (m 2H). -119
18 April 2006 WO 03/035077 PCT/ GB02/04¢p3 Step 4: Dinethyl-2-1 [(am no-{
(2S,4R) - 1-[ (benzyl oxy) car bonyl ] -4- net hoxypyrrolidin-2-yl)

nmet hyl i dene) am no] oxy } but- 2-eneMeeﬂ1 @PWe  Ool.. N2 cooMe ' Cbz 5
To benzyl - (2S, 4R) - 2- [ am no( hydr oxyi m t hyl ] - 4met hoxypyrrolidine -1-

car boxyl ate, dissolved in cg 0 [ Macet yl endi carboxyl ate (1.1
eq.) was added. The m xtur 1 hour and left stirring at

40 C overnight. The chl orofor Henovedin vacuo and the crude product
purified by flash chromatography on silica gel (eluent ethyl acetate:

KNR (DNVBO: adsthil damaiPil > Gy p oascitbegsiol By -ty Bos e ae D3be. 1.4 1),
6. BED- 6. g E) tb8nzoPloRiip-0xb- 166 difigdropyrifiiine-8-cadog date Qrrpdyed fiord @ (d, J=13 Hg or
0.7H), 5. = - D) 5 2l , 3.
000" sy iy il o it
3.65-3.50 (aTetrahedran bep. 1989, 30:)5193) by propedugessimilar jasthosp set borthan 1 o5 (m  1H) .
Step 5: Metfyinpfes £68B #PYniyatior with @ 88préfytidkr steph eag Fikwiyel daMeORYnd- 4-

O oY DY Stofanied ot b 5rcsst B AP B oG ‘3R e Bt

(2S, 4R) H1- [obiairred pitendilirationzod gl dporhtiost hoxypyr r ol i di n- 2-

yl } met hyl'i dene) am no] oxy} but - 2- enedi oat e were di ssolved in xylene and the
sol ution

Step 2: N-(4-fluorobenzyl) 1-methyl-2-(4-tert-butoxycarbonylpiperazin-2-yl))-
5-hydroxy-6-oxo-1,6-dihydropyrimidine-4-carboxamide

0
Me. OH F
LT T

\ N
BocN/\H\N
L_NH 0

15 The crude product from Step 1 was dissolved in MeOH and 4-
fluorobenzylamine (3.5 eq.) added. After being refluxed overnight, the precipitate was
filtered and washed with Et;O to afford the title product.

Step 3: N-(4-fluorobenzyl) 1-methyl-2-(4-tert-butoxycarbonyl-1-
20  methylpiperazin-2-yl))-5-hydroxy-6-oxo-1,6-dihydropyrimidine-4-carboxamide
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-120 18 April 2006 WO 03/ 035077 PCT/ GB02/ 04753 stirred at 150C for 3 hours
and at room tenperature overnight. Xylene was concentratedl8Apridddes To

t he crude conpound, dissolved in pyridine, benzoic anhydride (1.3 eq.) was
added a action m xture was stirred at room t over ni ght .
The sol tl}tg?gir}l(%\%(gg concentrated in vacuo and the crude ?EEI sso%v%d in ethyl
acetate washed with 1 N HCl, saturated aqueous NaHCO3 and brine, dried on
Na2SO4, filtered and evaporated in vacuo. The crude product was purified
by flash chromat ography on silica gel (eluent ethyl acetate: petrol eum
ether = 10:90) and showed a 1:1 m xture of rotaners by NVR 'H NWR
(DVBO-d6, 400 MHz, 300 K) 6 13.5 (€ 1H), 8.09 (t J=7.0 Hz, 2H), 7.82- 10
7.75 (m 1H), 7.66-7.61 (m 2 7.140-7 5(m 4 Hg 12706(m 1H),
5.10 (s, 1H), 5.09 (d, J= 12.5HW; J=12.5 Hz, 0.5H), 4.66
(dd, J= 16.2 and 8.0 Hz, lH) 4.10- 00 Nm 3 74 (s, 311) 3.75-3.60

(m 2H), 3.25 (s, 3H), ZBd’dB\t )4 DVMSO (m 111),
2.13-2.03 (m 1H). Step 6: I-5(be zoyloxy) 2{

(2S, 4R) - 1- [ (benzyl oxy) car bo -4d5 nmethoxypyrrolidin-2-yl

}- 1- net hyl - 6- oxo- 1, 6-di hydropyri m di ne-4- carboxylate O "-,NOBz NO "Cbhz

To nmet hyl 5-(benzoyl

(2S,4R) - 1-[ (benzyl ox%%%lorl’é@%%/dl; r faom SFR 5378 d}srs(())llv‘:“‘ddln Me% and NaCNBH,

2-yl } - 6- hy dil éreqpyAdONal{1feeqd, W%dﬂqulmers';@dd@ﬂed"mmeaml@mn@re LiH (1.4
eq.) was adﬂa%duﬁ&ﬂat%&n (RRRlARO fF 2 dalW, ﬁndsaheﬂé ordfed 3Baffordl Bfe cARlem nut es. The
tenperature was  raised to 60C and di nethyl sulphate (1.3 eq.) was added

dr opwi se. ASOWNGo hours the reaction mxture was cool ed down to OC and
HC 1 N wasHaNBRADMSOdenTRA § 6K, 460MHzZ)ON7. 4085 (ma2k), Grl 8. i fm,eH)as

d hyl d HC IN,
caturated ofnSi YR T AR £ B3 g8t 980 CUNIOES O m R 204 I,
concent r at g i WDy3é5r8.60fme Lk 3ids 35D otidtd 2043, ?I'stbf’dtseq'cp S0, L HRAE
chr omat ogr apaH); 124 (s1SHAMS 413142)0%_\&@5@@4913‘5077 PCT/ GB02/ 04753 on silica gel

(eluent_ ethyl acetate: petrol eum ether 30:70) as a 1:1 mxture of

r ot amer¥ by NMR: 111 NWR (DVBO d6, 400 M—|z 300 K) b 8.08 (t, J= 6.8, 211),
7.82-7.75 (Swp4H), 7N&G-Mo@ben@zﬂ)—ihﬂd,rm@%@efhylz%(J(-mpthéﬂﬂ)'nerazi.r%yﬁ-ﬁe2 (m
111), 5. 18- 5,1%. miTind 3. aigd= 13.1 Hz, 0.511), 5.07 (d, J= 13.1
Hz, 0.5H), ?@éﬁ?‘@d%@nﬁﬁ‘ Hz({afb(g).x " 4.84 (d, J= 12.4 Hz, 0.511),
4.08-4.17 (m 1H), 3.73 (s, 3'&1), 75 %[55 (m ZH)F 3. 65 (s 1. 5H),

ZT

15  The crude product from Step 3 was stirred in CH,Cl/TFA (1:1) for 2 hours to remove
the Boc protective group from the piperazinyl nitrogen.
'H NMR (DMSOdg, 340K, 400MHz) & 12.25 (bs, 1H), 9.03 (bs, 1H), 7.42-7.35 (m,
2H), 7.20-7.10 (m, 2H), 4.62-4.45 (m, 2H), 4.14-4.09 (m, 1H), 3.62 (s, 3H), 3.62-3.52
(m, 1H), 3.48-3.32 (m, 1H), 3.25-3.15 (m, 1H), 3.15-3.05 (m, 2H), 2.44-2.32 (m, 1H),
20 2.34 (s, 3H).
MS (EI+) m/z = 376 (M+H)".

Step 5: 2-(4-ethyl-1-methylpiperazin-2-y1)-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide
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3.44 (s, 1.5H), 3.26 (s, 3H), 2.62-2.52 (partially under DMSO) (m 111),
2.30-2.15 (m 1H. M5 mz 522 (MrH + 10 Step 7: Benzyl - (233 4@ 2004 - {
[ (4-fl uorobenzyl ) am no] car bonyl } - 5- hydr oxy- 1| -

met hyl - di hydr opyri m di n- 2-yl ) - 4- met hoxypyrr F
car boxyl ate ?#Ngo "Cbz 15 To net hyl -5-(benzoyl oxy) - 2(} rfmifiarks -

(2S,4R) - 1-[ (benzyl oxy) car bonyl ] - 4- net hoxypyrrol idi n- 2-yl

}- 1- net hyl - 6- oxo- 1, 6-di hydr opyri m di ne- 4- car boxyl at e, di ssol ved i n et hanol ,
4- F-benzylam ne (3 eq.) was added. The reaction m xture was stirred at
reflux overnight. Methanol was renoved in vacuo and the residue triturated
w th ethyl me}ﬂ@uanuh@(zgaq\oeNadeHg (1I £ed)), 640DTa (B6 eq) dBCHICHOI(eOf ot aners by

NVR 20 1H N : 8 92 (t, J
6.4 Hz \ﬁerﬁi Q2 %thfl?o-[m jbluu%n %NEECHJ% %f@ct gl:}t&é&(? 1?( geg» 4 ’:H{Q (
7.20-7.05 (reactidiryvas §ired af wonjtemperatgretfer 1 haur) Thegitlpgrapugswasi) tamq)i as5 09 (d,

J=12.3 Hz 1ts%ﬁﬁ'1ll)acef]ate7 élt(b? ara@i?e RPIPI.C zlgxri@éét)on (@19 rddbnt = 13 Hz, 0.411),
4.98 (d, J= 13 43(m 11), “"F 06 (bm 0. 4H),
4.06-4. §2 (%C AU = 11.5 and 4.5Hz, 0.411), 3.84 (dd, 25 J=

12 and 2. 7HHNDH@G]MSO3166EFA,5M)WZ)&BD40(BJ5§S(HZ IHRTB% (t, B=4D2(s, 1.8H),

3.25 1 b 4 t ds 15
111). (S ;’#z)zﬁ)l ;Vz—lg %7(1%”2 a%ﬁ)}dqjg %6%(1{%‘%?}7 %%ﬁ%g%/ 047?3 10
8: N-(4- flub%&éaﬁlm Srpc- bk, 2 38022, AR o&E/i8y3 Hollidith/Z y1 | -

1- met hyl - 6-pxpgd, Fai hydr opyri m di ne- 4- carboxanuide O 5 \--NH

Benzyl - ( 2S, 4R) A-fluorobenzyl )am no] car bonyl
}-5- hyd ylé[g ’f’rét‘l&gﬂ{% X0-

1, 6-di hydropyrim di n-2-yl)-4-nmet hoxypyrrolidine-I|-carboxyl ate was di ssol ved
in nmethanol and Pd/ C 10%u ( 14%vEs)aMPer agded. The m'xture was stirred

under H2 10 atnosphere at rqom atu After rs the reaction
m xt ure vvasS_F-P-Lt er ed Agﬁd‘luop,ﬁeﬂ%yﬁ)oﬁn'g%{;gxy %—ﬁ%(}g)@rqppglsg Y8 o give title
conmpound. ' H NMR (Dl\/tﬁ{at Ifptdrdkin-2G1]- IMrzthyl3®0xd<] , 6$1}ilyar@§nmhhme 4H), 10.16 (bs,

1H), 9,74 (1, 3= 8.90 (bs, 11-1), 7.36 (dd, J = 8.5 and 5.7
, Fs47 19 (t, 5%8’“’%@6 501(bs 1H). 4.50-4.60 (m 2H), 4 19

(bs 1H) 355345(m 1H), 347(s

ﬁﬁ% L

4-fluorobenzyl 2-(1,2-dimethylpiperazin-2-yl) -5-hydroxy- 1-methyl -6-oxo- 1,6-

20  dihydropyrimidine-4-carboxylate , obtained during the preparation of the compound
in example 7 step 4, was dissolved in THF/NaOH 2N (1:1) followed by the addition
of iPrSO,Cl (4 eq). After being stirred at room temperature overnight, further addition
of iPrSO,Cl (2.4 eq) and NaOH 2N (2.4 eq) were made to complete the reaction.
After 3 hours NaOH 2N (10 eq) was added and the reaction mixture was stirred for 10

25  minutes at room temperature. The title product was isolated by preparative HPLC
(Column C18, gradient of CH;CN/H0 + 0.01 %TFA).

'H NMR (DMSOds+ TFA, 300K, 300MHz) § 9.48 (bt, J = 6.5 Hz,1H), 7.39-7.35 (m,
2H), 7.7.22-7.12 (m,, 2H), 4.96 (d, J = 8.4 Hz, 1H), 4.57 (d, ] = 6.3 Hz, 2H), 4.23 (d, J
= 14.4 Hz, 1H), 3.96 (d, J = 10.8 Hz, 1H), 3.76 (d, J = 10.2 Hz, 1H), 3.53 (s, 3H),

30 3.50-3.35 (m, 3H), 3.23-3.15 (m, 1H), 2.87 (s, 3H), 1.25 (d, ] = 6.9 Hz, 6H).
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15 3.45-3.35 (m 1H), 3.32 (s, 3H), 2.74 (dd, J= 13.9 and 7.5 Hz, 1H),

2.17-2.10 (m 1H). M mz 377 (MtH + 20 Std: 2-{ 18 April 2006
(2S, 4R) - 1-[ (di net hyl am no) (oxo) acetyl ] - 4- met hoxypyrrolidin-2- yl }
-N-(4-f et 61,z,yl) 5- hydr oxy- | - net hyl - 6- oxo- 1, 6- PCT/GB02/04753

di hydr opyri m di ne- 4- car boxam de To N

(4-fl uorobenzyl) - 5 hydr oxy- 2-[ (2S, 4R) - 4- net hoxypyrrolidin-2-yl]-1-nethyl-
0x0-1, 6-di hydropyri m di ne-4-carboxam de, triethylamne (1 eq.) was added.
The reaction mxture was cool ed down to OC and net hyl chl orooxoacetate (3
eq.) was 25 added. After 1 hour the reaction mxture was concentrated and a
bi g excess MB: mth #&2 O§+IAYYi ne 2M in THE (30 eq.) was added The reaction

m xture was concentrated and the desired conpound was isolated by HPLC
purification (Waters, Symmetry C18, -123 18 April 2006 WD 03/ 035077

PCT/ GB02/ 04753 5um 19x50nm eI uti r;gxmvgat er and acet oni tr| I e cont ai ni ng
0.1%triflugroacetic ture of rotaners b}/ "H NMR
(DVBO- d6, 4dt-fipprob g%l)ﬁ)hyémﬁ-lgnf(tm 2-(imethiép19@1delay§~yl)cﬁ o168, 85 (bs,

. 2H), B 4AUdilydBépytimididdd-carbodadnidd , J= 8.8 Hz, 2H), 5.21 (t, J= 7.5 Hz, 1H),
.54 (dd, J= 5 14.9 and 6.7 Hz, 11-1), 4.45 (dd, J = 14.9 and 6.4 Hz, 1H),
.10 (bs, 111), 3.91 (dd, J = 11.® and 4.6 Hz, 0.2H), 3.79 (dd, J= 11.2 and
.4 Hz, 0.8H), 3.60-3.50 (mpdH), IB. 5@y (s, 2.4H),g3.48 (s, 0.6H), 3.29 (s,
.6H), 3.27 (s, 2.4H), 2.87'2/‘,\ . 81 2. 4H) , 264(s 0. 6H),

.57 (s, 0.6H), 2.70-2.50 (m 1 08H) 2.20-2.10 (m
.2H). 10 MS: mz 476 ( MR+ 3
[(4 f 1 uorobenzyl ) am no] carbon } droxy- | -methyl - 6-oxo-1, 6-

di hydropyri m di n-2-yl)- 1- et hyl = NZ, NZ- di net hyl et hanedi am de (11). 15
O Step 1: 2-Am no-2-nethyl propanenitrile CN XNH 2 20 Organi c Synt hesi s
Coll. Vol.Il pg 29 A a ri I (approx 3
mol / mL). The sol uti etﬂ? Eé{l gﬁmﬁ'aﬁ etﬁ@%u&ot%@%gm%bQMm a gas, and the
reaction m d@bw@mdlm-ﬂmaxxlﬁe (psenared froor 1-theazdexycarbpyDpipeadige-df armoni a

and met hyl GheRDR adEbyEprBdcARRE Sihidr ) hosk St Fonh IBEXRAPRS i @2 iResi due
consi stiaod in the titl roduct

combination wi a%eprotecnon step) was suspended in THF and treated with 3 eq. of
triethylamine and 3 eq. of methyl iodide at 40 °C. After stirring for 5 h, THF was

evaporated and residue poured into EtOAc and washed with brine. Organic phase was

oONOBM~ADIMO

dried (Na;SOy), filtered and concentrated under reduced pressure. The oily residue

was taken into EtOAc and treated with 3 eq. of 4-fluorobenzylamine at 90 °C for 0.5
15 h. The title product was isolated as its trifluoroacetic salt by preparative RP-HPLC

(C18, 5 uM, acetonitrile/water containing 0.1% TFA as eluant).

'H NMR (DMSO-dg, 400 MHz) § 12.28 (bs, 1 H), 9.50 (bt, 1 H), 9.31 (bs, 1 H), 7.37

(dd, J=5.6 Hz, 8.4 Hz, 2 H), 7.18 (t, J= 8.8 Hz, 2 H), 4.8-4.6 (m, 1 H), 4.57 (d,J =

6.4 Hz, 2 H), 3.70-3.60 (m, 1 H), 3.50 (s, 3 H), 3.4-3.3 (m, 1 H), 2.78 (bs, 3 H), 2.4-
20 2.3 (m,1H), 1.92-1.46 (m, 5 H).

MS m/z 375 M+H)".

EXAMPLE 9

2-(1-Acetylpyrrolidin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-
25  dihydropyrimidine-4-carboxamide
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Step 2: Benzyl 1-cyano-I|-nethylethylcarbamate -124 18 April 2006 WO

03/ 035077 PCT/ GB02/ 04753 To a suspension of 2-am no-2-net hyllBrAppadéddtril e
in water an equi nolar anmount of Na2CO3 and a slight excess (1.1 eq) of
benzyl chlgLofR4ete were added, with an 5 external CongrR?Bo tion

m xture was stirred o/n at roomtenperature, extracte gt c and the
organi ¢ phase was washed with NaHCO3ss, dried (Na2SO4), filtered and
concentrated. Product was obtained as a white solid. "H NWVR (CDC13) 8
7.48-7.33 (bs, 5 H, 5.15 (s, 2 H), 4.98 (bs, 1 H, 1.68 (s, 6 H; 13C NWR
(CDC13) 8153.33, 13.81, 127.81, 127.63, 127.55, 120.64, 66.56, 46.19, 10
26.67; M5 (M+l) miz 219. Step 3: Benzyl

2-am no- 2- (hydroxyi m no) - 1, 1444 netlhyl epyl carb
hydrochl oride in nmethanol was auded t0 equ ar stirred solution of
pot assi um hydroxi de in nethanol .| Th meure stirred for 15 mn and the
preci pi tated potassi um chl efi ved b Iltration. The filtrate was
added to an equi nol ar anmoynt Jjof the trile and the solution stirred
overnight at 40 C, then 20 cooégoto room tenperature and concentrated. The
resulting residue was trituratgd with water and the white solid, after

dryi ng under vacuum consistdM@mainly in the title product. 'H NVR (DVBO) 8
9.12 (bs, 1 H), 7.48 (bs, 5 H), 7.08 (bs, 1 H, 533 (bs, 2 H, 4.98 (s, 2
H) , / 1. 39/(s Step 1H) ; Na\/[étllq‘yﬂs)(beﬂdo;:]oaﬁ)zl-ngﬁlyfﬁblg&o p)g,&ow%ﬁizL lL}ZQ@G WO 03/ 035077
PCT/ GB02/ 04753 Step zyl oxy) car bonyl ] am no

}-1-nmet hyl et hyl) -5, G-Q%%Whmﬁnyrlcéﬁbé’gy?eg4 carboxylate. HNOHOHNO- OO0
Benzyl 2-am no-2-(hydroxyim no)-1, 1-diget hyl et hyl carbamat e was suspended in

mat ¢ 15 Hydroxyl am ne

5 chloroformand treated with 1.2 eq di net hyl acet yl enedi car boxyl ate and
reaction was refluxed overnight Meng Bz ng at room tenperature,
vol atiles were evaporated and the r siq e was taken into xylene and heat ed
at 145 C for 48 h. The reactio Meirred at roomtenperature
product (5) as a light brown
MH il tratQon and washed

overnight to allow the precipi
solid. This solid was collecte

5 Methyl-5-(benzoyloxy)-2-[1-(tert-butoxycarbonyl)pyrrolidin-2-y1]-6-
hydroxypyrimidine -4-carboxylate was treated with TFA:CH,Cl, (3:7) at 0 °C. The
solution was warmed to room temperature and the progress of the reaction was
monitored by MS analysis. After 1h the reaction was complete and the solvent was
removed under reduced pressure using a rotatory evaporator. The title product was

10  precipitated with Et;O and collected by filtration.
"H-NMR (CDCl3,400 MHz) 6 8.17 (d, J = 7.4 Hz, 2 H), 7.67 (t, J = 7.6 Hz, 1 H),
7.52(t,J=7.6Hz,2H),545(dd, J=7.6, 6.7 Hz, 1 H), 3.82 (s, 3 H), 3.66 (s, 3 H),
3.61 (t, J=7.0 Hz, 2 H), 2.78-2.69 (m, 1 H), 2.40-2.00 (m, 3 H).

MS m/z 358 (M+H)*.
i5
Step 2: 2-(1-Acetylpyrrolidin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-

0x0-1,6-dihydropyrimidine-4-carboxamide
To a stirred solution of the product of Step 1 (1.0 eq.) in CHClI3,
triethylamine (3.0 eq.) was added followed by the addition of acetyl chloride (1.5 eq.).
20  The reaction was stirred at room temperature until the starting material was consumed
as determined by MS analysis. The reaction mixture was concentrated and the crude
product was used directly in the subsequent step without further purification.
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10 with diethyl ether. 1HNWR (DVMSO 612.54 (s, 1 H), 10.21 (s, , 7 44
(bs, 1 H, 7.30 (bs, 5H), 4.95 (s, 2 H, 3.80 (s, 3 H, 1.1&7Ap(né20

(Mr1l) nilz 362. Step 5: Methyl 5-(benzoyl oxy)-2-(1-{[(benzyl oxy)car bonyl]
am no} hyl et hyl ) - 6- hydr oxypyri m di ne- 4-car bo NOCOPh O~ O
0 TéV%&JZ%slgar%?ed sol ution of nethyl 2-(1-{[(benzyl oéy)rcarf)onq;?l]am no)
-1-nmethyl ethyl)- 5, 6-di hydroxypyri m di ne-4-carboxylate in pyridine, 1.1 eq
of benzoi c anhydride were 20 added and stirring prolonged at room
tenperature over night. Pyridine was evaporated and residue was taken in
ethyl acetate and washed with 1 N HO and brine. Oganic |ayer was

separ at ed, &Eoleﬁbr(d‘ﬂaﬁééaédeprbddctﬁbﬁ@bwlmqgemm\eﬁb thasted @ithrdy evapor ati on

o e BRI P | 32 T B R L PITRGRRL AR s B 01 S
appr opr i at econ@fneidraa detemmiseddiyf MP daalyss. {The tile extepound wmszdatmsedAerRH’- 2006 WO
afz”/ 035077 H@]ﬁ@?@@fk@ﬂgﬁ?w 'E&dﬁwgvﬁ%ié)amﬁa&%nﬁnfe%nta% 01% &|)5 ((; 3% (_bZ 45
H, 5 45 ( p&flugrpagetic sm%aseé @weofsmé?énf{% @Mi% 1.67 (s, 6 H; M5 (MH1)
in/z 466 SHSNBR GDMSEL-Gy HOGMER 6203 L ¢hsy) H-§(40- @, J=6.2 Hz, 0.8 H), 8.30 (1,

benzyl oxy
En(et hyl )e/t hyliéi {b%ﬂllh)a?WPi(r% 26H)d715(§tr’({ 88szZH)é 32(‘1‘16 80?/I3a eno'" "o
To a stirr 25&&92 ﬁJ&BOLMP(qOﬁPBq‘}WMa.(@x%IHM%%ﬁ@(m, 8 H),

5- (benzoy! ox§0-326 (sh, 4.2 B35y 5Ptk CRHRBBAE (.24 AR 3152 (s, 0.6 H), 3.43-3.37

- 1- et hy] et A I in c I 10 was added and the

m xt ureyd/va J%P)Qr]%eg 4§’tloi(3(épé¢)n?g4%%rﬁ4w i&?%e?ﬁ Sécjépol ing dowmmn to room

t enper at ur eMSa/eBEhMEHNf ate (1.3 eq) was added and reaction mxture was
heated at 60 C for 2 h. Mxture was then cooled to room tenperature,

di oxane evaporated and resi due wa urifi ed by flash chronmat ography,
eluting with 65/55 v/v petrol eum LEdR yl acetate. Collection and
evapor at i om-gi-benpeyl2B-diajdrofl Haintioledgl)-N(4efuocobeed )t hkydrodyl empthgldgict . ' H- NVR
(CDC13) 8..19 65 (t, J =7.3 Hz, 1 H, 7.51 (t, J
= 7.6 (B‘°rbégi}‘y§‘3p’('gm‘%‘“gzﬁa¥b‘g)”€?é(bs 1H, 5.03 (s, 2 H. 3.80 (s. 3
H) , 363(bs 3 H, 1.72 (s, 6 H; dVB(IVHrl) mz 480. 20 Step 8: Benzyl

1-(4 { [(4 f1 uorobenzyl ) am no] car bo }-5- hydr oxy- | - met hyl -
6- 0x0- 1, 6- di hydr opyri ni di n- 2- yM)ea\N Hﬁ hyl te.
X N
N 0]
O
Step 1: Methyl 2-(2,3-dihydro-1H-indol-2-yl)-1-methyl-5-benzoyloxy-6-o0xo-
1,6-dihydropyrimidine-4-carboxylate

o)
Me\N OCOPh

\N l OMe
NH O

20 Benzyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)-1-methyl-6-0xo-1,6-
dihydropyrimidi-2-yl]indoline-1-carboxylate was dissolved in EtOAc and
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0 25 To a nethanolic solution of nmethyl 5-(benzoyloxy)-2-(I {

[ (benzyl oxy) carbonyl ] am no }-1-net hyl et hyl ) - 1- et hyl - 6- oxo- 1§ &pril 2006 18
April 2006 WO 03/035077 PCT/ CB02/ 04753 di hydropyri m di ne-4-carboxyl at e,

p-fl uor mne (3 eq) was added and m xture wa , over night.
After e\%ggyﬁé@n of nethanol, residue was taken in E?&géwﬁ%hed with I'N
HCO and brine, dried (Na2SO™4), filtered and evaporated to obtain the title
product. 5 "H NWR (CDC13) 8 11.9 (bs, 1 H), 7.79 (bt, 1 H), 7.35-7.29 (m 7
H, 7.07 (t, J =8.6 Hz, 2 H, 527 (bs, 1 H, 502 (bs, 2 H, 4.58 (d, J
=6.2 H, 2 H, 3.67 (s, 3H, 1.70 (s, 6 H; M5 (M:l) ni/z 469. Step 9:
2- (1-am no- Hydf@émed%t E&ﬂo)spﬂ‘dné PrebduO6r0 1096 PYAC) ovBrriiphelr Di/erbdertiechy| - 6- 10

0 YL AR ek, oL orl L So1 Ut on of senay

1- net hyl - 6- oxo- 1, 6-di hydr opyri m di n-2-yl)-1-net hyl et hyl car bamat e was
stirred ov ght u e of catalytic
Tov Pal ¢ ATyt mﬁ"ytl B B B Pe 11 1vate
was concentr at ed Pr HH&'@’ 6\%%‘ P@%&%‘f‘?‘é?’c gp’f}ﬁﬁt%.tl on with ethyl ether.
"H NVR (DMSO) 812.31 (bs, 1 H), 9.68 (bg, J 6.6 Hz, 1 H), 8.60 (bs, 2 H),
7.43 20 (dd, J =8.4 Hz, J =5.7 Hz, 2 : 7.20(t, J =288 Hz, 2 H, 4.54
(d, J =6.6 Hz, 2 H, 3.56 (s, 3 Mg, 3 OCOBhH); M5 (M+l) nvVz 335. 25
Step 10: I\/Ethyl { [1-(4-{ [(4- quorob m no] car bonyl } - 5- hydr oxy- | -

met hyl - 6- oxo- 1, 6- di hydr opyri pad * - OMe et hyl ] am no }

(oxo) acet at e. -128 18 April § WO 03/ B350Y7 PCT/ GB02/ 04753 0 0 N N OH H 0
"' 0 To a stirred mxture @
2-(1-am no-1-net hyl ethyl)-N-(4-fluo nzyl ) - 5- hydr oxy-1 -

met hyl - 6- oxo- 1, 6- di hydr opyri m di 4- carboxam de (4) and triethyl amne (3
eq) in

THF was added to the crude product of Step 1, followed by pyridine (2
eq.) and PhCOCI (1 eq.). After being stirred at room temperature overnight, the
reaction mixture was evaporated to give the crude title product.

10
Step 3: 2-(1-benzoyl-2,3-dihydro-1H-indol-2-yl)-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide

The crude product of Step 2 was dissolved in MeOH and 4-
fluorobenzylamine (3.5 eq.) added. The solution was stirred at 60 °C over night. The

15 title product was obtained by preparative RP-HPLC (C18, gradient of CH;CN/H,0O +
0.01 %TFA).
'H NMR (DMSO-ds+ TFA, 340 K, 400 MHz) § 7.75-7.80 (m, 1 H), 7.45-6.97 (m, 13
H), 5.77 (dd, J = 10, 3.6 Hz, 1 H), 4.35-4.50 (m, 2 H), 3.72 (dd, J = 16, 10 Hz, 1 H),
3.35(s,3H),3.16 (dd, /=16, 3.6 Hz, 1 H).

20  MS m/z499 M+H)".

EXAMPLE 11

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-ox0-2-[1-(pyridin-2-ylcarbonyl)-1,2,3 ,4-
tetrahydroquinolin-2-yl]-1,6-dihydropyrimidine-4-carboxamide
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chl orof orm nethyl chlorooxoacetate (1.5 eq) was added with an external
cooling. 5 Finished the addition, the ice bath was renoved aBdprih@00h xt ure
was stirred at room tenperature for 3h. Reaction m xture was then

partiti en chloroformand 1N HCl.Organic |a arated
washed \C/\\npﬁﬂ:’/@géﬁ dried (Na2SO™4), filtered and concéﬁ?’a@%déso obtain
title product. "HNWR (DVBO S 12.2 (bs, 1 H), 9.47 (s, 1 H, 9.04 (t, J =
6.3 Hz, 1 H, 7.38 (dd, 10

J=8. 4Hz, J=5. 7THz, 2H), 7. 16(t, J=8. 8Hz, 2H), 4. 50(d, J=6. 3Hz, 2H),3.78 (s, 3 H),
3.45 (s, 3 H, 1.67 (s, 6 H; M5 (Ml) rn/z 421. 15 Stepl |: N -[1-(4-{

[ (4-fl uorobenzyl)am no] carbonyl } - 5-dnydr oxy- 1 - net hyl -

0xo0-1, 6-di hydropyri m di n-2-yl M 1- hyI&'g'hyI ]-N2, NZF di et hyl et hanedi am de
(11). Methyl { [1-(4-{ e
[ (4-fl uorobenzyl)am no] carbonyl }-
di hydropyrimdin-2-yl)- 1-methy
excess of 2 Msolution of
was cooled to 20 roomte
RP HPLC (C 18, water/ac

>§(' | - | - 6- 0x0- 1, 6-

' e} foxoyacetate was refluxed in an

(gm in THE for 2 h. Reaction m xture
var@rat ed and residue was purified by

trilie containing 0.1%of trifluoroacetic acid

PERg
ny

as eluant). Collection a ophaiN i, zati on of appropriate fractions

afforded the title product. 'H-NI\/R[\dDI\/BO) S 12.19 (s, 1 H, 9.32 (s, 1 H,
9.06(t,J 6.4 Hz, 1 H, 7.4 ,J—85HzJ 5.7 Hz, 2 H), 7.18 (t,
J 8.8 Hz, 2H) 451(dJ 6.4 Hz, H, 3.55 25 (s, 3 H), 2.93 (s, 3

H), 2. 87 (s , L. 6 63. 76, 163.09,
161. 20 (d, STV |b§ Qhﬁ?éégz?es "“"Téﬁ?’%ﬁ“‘“ﬁﬁ’gysg 1 Tg%lygﬁf%%gé% 1d, J =
3.2 Hz), 124.29, 1150%1(6dd1hyﬂrepy8rr5d1w4-cm5@(m 41.51, 35.46, 33.42, 32.68,
26.85; M5 (Mtl) mz 434; MS (M+l) nt/z 434. -129 18 April 2006 WO

03/ 035077 EXAMPLE 19 5 PCT/ GB02/ 04753 Stepl:

N-(4-fl uorobenzyl)-5-hydroxy-| - megey! - (10(§(gpul -1-{ [(5-nmethyl -

1, 3, 4- oxadi azol - 2-yl ) car bonyl ] ami no Net hyfl) - 6- oxo- 1, 6-

di hydr opyri m di ne- 4- car boxanmi de Q ' 1.0 A_solution of

5-net hyl - 1, 3, 4- oxadi azol e- 2-ca i cNaci €Q@Netreated with 1.9

equi val ents of oxalyl chloride andl\ﬁ-l few drops of anhydrous

N, N- di et hyl f or mam de. 10 Aj , mxture was concentrated, residue was
triturated with n-hexane and gct |y added to an equi nol ar sol ution of

2- (1-am no- 1- net hyl et hyl ) - N- (2] uor obenzyl ) - 5-

hydr oxy- 1- met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de (described in
step 9, 5exanpl e 18) BenzydQ45-Qenksyldxs)-4-(mkbichrbamfINe nethyb8oxyag-added to

the mxtur emﬁ{ﬂcﬁioﬁy%%ndl—z -yl]-1,2,3,4-tetrahydroquinoline-1-carboxylate (prepared from
tetrahydroquinoline-2-carboxylic acid (Robl et al, Tetrahedron Letters 1995, 36:
1593) by protection of the nitrogen and following procedures similar to those set forth
in Examples 1 or 2 in combination with a deprotection step) was dissolved in EtOAc
10 and hydrogenated at atmospheric pressure on 10% Pd/C at room temperature
overnight. The title product was obtained as the residue after filtration and
evaporation of the organic solvent.

Step 2: Methyl 5-benzoyloxy-1-methyl-6-oxo0-2-[1-(pyridin-2-ylcarbonyl)-
15 1,2,3,4-tetrahydroquinolin-2-yl]-1,6-dihydropyrimidine-4-carboxylate
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reaction was stirred overnight at roomtenperature. Title product was
i solated by prep 15 RP HPLC (C 18, acetonitrile/water cont ail&iApgl 0% of
trifluoroacetic acid as eluant). "HNWR (DVMSO 8 12.2 (bs, 1 H), 9.84 (s,

1 H, =6.5H , 1 H, 7.38 (dd,

J=8. 4Hz ‘gég‘%&ﬂzm 7.17(t. 3=8. 8Hz, 2H) , 4. 50(d, J=6. 5Hz FSF P88 (s ,
1.74 (s, 6 H, one nethyl signal obscured by water; M5 (M1l) milz 445 20
EXAMPLE 20 25 2-{

(2S)-1-[ (di met hyl am no) (oxo) acetyl]-4, 4-difluoropyrrolidin-2-yl }-N(4-

fl uor obenzyl ) - 5- hydr oxy- 1- net hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de
- 130 18 April 2006 WO 03/035077 PCT/@B02/ 04753 O Steal :

1- Benzyl - 2- net hyl - ( 2S) - 4- oxopyrr din -I %@ﬁr boxylate O OL N Cbz 0 5
A sol ution of dinmethyl sulfoxi deq\fI ry dichl oromet hane was added
dropwise to a stirred solution of o aI yll chloride (1.01 eq) in dry

di chl oronmet hane (1.25 N) at B S nﬂ O@m’gsphere. After 15 mn, a

benzyl - 2- net hyl - (2S, 4R) - 4- hyd
di chl or onet hane was added sl stirri ng was continued for 30 mn at
-78 C. 10 After addition of ine (5 eq), the mxture was

gradual ly warmed up to room tenperatuje. The m xture was quenched with
wat er and aqueous | ayer was separa and extracted with dichl oronet hane.
The extract was washed with brine and dried over Na2SO4. Concentration of

t he solvent in Vacuo. a\é?lgge&ess[% as &@oﬁ%d%cl&g%ﬂ Ehaﬁg 18% | ash

cromat ogr aphy (et hyl eum e Ttle 15

product as mcqhebﬂ@hloudfb hydr¢¢hlwrde @M\B@tdﬂmmunwdbw wega@idm} & 7.40-7.32

(m 511), Fudfkr3d8fod 8 thtdhetantéwiSmbdd aftdr two%oﬁrs"l&fter]éd)i oratioRdf ﬁQ‘ J =17.9
1H), = 18.7 and

Hz, 3.

10. 6, 1HP, 2608’2&(ﬂ’efeSHi“ﬂWféd‘%“ts%ﬁr%ﬂﬁ%%eﬂ-&am%@mn‘f’? edz‘g/gh FRiEE) + 20 Step
2: 1- Benzyldried i¥4,80k) and Byapbradedio bffordrtiogpjtierpybdudi. ne- 1, 2- di car boxyl ate -131 18
April 2006

Step 3: N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-o0xo-2-[1-(pyridin-2-
ylcarbonyl)-1,2,3,4-tetrahydroquinolin-2-y1]-1,6-dihydropyrimidine-4-
10 carboxamide -
The residue of Step 2 was dissolved in DMF and 4-fluorobenzylamine
(3 eq.) was added. The reaction mixture was stirred at 90°C for 1 h. The title
compound was purified by preparative HPLC and isolated as its trifluoroacetic salt
(C18, gradient of CH3CN/H,0 + 0.01% TFA).
15 'H-NMR (DMSO-ds +TFA, 400 MHz, 340K) § 8.35(d, J=4.2Hz, 1 H), 7.81 (t, J =
7.4 Hz, 1 H), 7.54 (bt, 1 H), 7.49(d, J=7.7 Hz, 1 H), 7.37 (dd, /=5.2Hz, 7.0 Hz, 1
H), 7.25-7.22 (m, 2 H), 7.17-7.09 (m, 3 H), 6.90 (t, J=7.3 Hz, 1 H), 6.62 (t, J=7.3
Hz, 1 H), 6.43 (bs, 1 H), 5.74 (t, J= 7.6 Hz, 1 H), 4.42 (dd, J=6.4 Hz, 14.8 Hz,1H),
4.32 (dd, J =6.4 Hz, 14.8 Hz, 1 H), 3.65 (s, 3 H), 2.80-2.70 (m, 3 H), 1.85-1.75 (m, 1
20 H).
MS m/z 514 M+H)".

25 EXAMPLE 12
2-[(2S,4R)-1-benzoyl-4-hydroxypyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide
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WO 03/ 035077 PCT/ GB02/ 04753 Cbz O A sol ution of

1- benzyl - 2- met hyl - (2S) - 4- oxopyrrol i di ne- 1, 2- di car boxyl at e i h8 April 2006

di chl oronet hane was slowly added to a solution of diethylam nosul fur

fluori dewbﬂs/oz‘g&@hl oronet hane precooled to - 78 C. The P%?Ef‘ﬁ;%i/ﬁ’ﬂssm xture was
warnmed to roomb5 tenperature and m xed with cold water. e organic |ayer
was separated, washed with water, dried over Na2SO4 and evaporated to give
title conpound as a yellow oil. 1H NVMR (DVSO d6, 400 MHz, 330K) S 7.40-7.32
(m 5H), 5.16-5.12 (m 211), 4.63 (br s, 1H), 3.96-3.80 (m 211), 3.65 (s,
3H), 3.15-2.86 (m 11-1), 2.56-2.45 (partially wunder DVSO) (m 1H). 10 19F
NVR 1H 19F dec (DVSO-d6, 400 MHz, 3 Ky S- 98.13 (d, J = 223.7 Hz) +
-98.72 (d, J = 223.6 Hz) (rotagpr. a J F 190.7 Hz) + -102.00
(d, J = 191.3 Hz) (rotaner b) (2W. + H+. 15 Step 3:

1-[ (Benzyl oxy) car bonyl ] - 4, 4-di f| uggo- Cbz O A solution of

1- benzyl 2-nmethyl (2S)-4H®ndpt Igor oy r gt diyie- I2- di car boxyl ate in

met hanol was refluxed with 2 for 2 hours. Methanol was renoved
and pH adjusted to 1 with 3 tai ning a suspensi on which was
extracted several 20 tines with ethyl acetate. Conbined organics were dried
over Na2SO4 and evaporated to we title product as a dark brown oil. '"H
NVR (DMSO- d6, 400 MHz, 330K) 96 (br s, 1H), 7.36-7.31 (m 5H), 5.11
(s, 211), 4.50 (bs, 1H), 3.91-% (m 2H), 3.01-2.82 (m 1H), 2.56-2.41
(partially under DMSO) (m 1H). 25 Ms: nmiz 284 (MH)+. Step 4:

Benzyl - (2S) ¢+ noc _ dh_ C L NP rcarpoxyl ate - 132 18
April 2006 %%p'%fs/ 0358%%@6 (ESBfSR?iBéﬂigﬂ%E%Eﬁz%Ldﬁj T%ﬂ%ﬁgt@%ed sol ution of
1- [ (benzyl oxy) Car bonyP§nzaylaxy

Q)

2> 47 _ .10,
PP DA BB P oo, ) and
di -t-butyl dicarbonate (1.3 eq) in dioxape, anmoni um bi carbonate (1.26 eq)
was added and the m xture was stirred at jroomtenperature for 20 hours.

D oxane was 5 concentrated and the I\/Ies'}\l OBzol ved in ethyl acetate and
washed with HO 1 N, l
X O
BnOn,,CrLN ~
N o 0]
5 Methyl 2-[(25,4R)-1-tert-butyloxycarbonyl-4-(benzyloxy)pyrrolidin-2-

yl]-5-(benzoyloxy)-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxylate [obtained
from N-Boc-O-benzyl-L-hydroxyproline using chemistry similar to those set forth in
Examples 1 or 2; the stereochemistry of products of Steps 1 to 3 is based on that of
| starting material] was dissolved in dichloromethane (0.03 M), followed by addition of
10  an excess of TFA. The mixture was stirred at room temperature for 1 hour. The
solvent was evaporated in vacuo. To the residue dissolved in pyridine, benzoic
anhydride (2 eq.) was added. The mixture was stirred at room temperature for 5 hours.
Pyridine was evaporated in vacuo and the residue dissolved in EtOAc was washed
with HCI (1M), saturated aqueous NaHCO; and brine, dried on Na;SQ,, filtered and
15  evaporated in vacuo to give the title product as a yellow solid.
'H NMR (DMSO-ds, 400 MHz, 330 K) 8 8.07 (d, J= 7.6 Hz, 2 H), 7.77 (t, J=7.3 Hz,
H), 7.62 (t, J=7.74 Hz, 2 H), 7.52-7.49 (m, 5 H), 7.33-7.30 (m, 5 H), 5.47 (bt, 1 H),
4.53 (d, J=12.1 Hz, 1 H), 4.44 (d, J/=12.0 Hz, 1 H), 4.36 (bs, 1 H), 3.87-3.84 (m, 1
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sat urated agqueous NaHCO3 and brine, dried over Na2SO4, filtered and
evaporated in vacuo to obtain a yellow oil. Two sets of si dBdipsil 2080
conforners (ratio 1 1) were present. 1H NVMR (DMSO d6, 400 MHz, 300 K) S
7.56(d 1H), 7.39-7.34 (m 10 5H), 7.1 9.3 Hz,
O aiingaey Zm 211), 4.42 (dd, J = 9.3 and 4.7, o Fet Bodngsy ) (dd, J =
9.2 and 4 6 Hz, 0.5 11), 3.92-3.73 (m 2H), 2.90-2.72 (m 1H), 2.43-2.30
(m 1H). Ms mz 285 (MtH) +. 15 Step 5:
Benzyl - (2S) - 2- cyano-4, 4-di fl uoropyrrolidine-|-carboxylate Fi Cbz A
sol ution of
benzyl - ( 2S))23 26sOERY By 3 B), 4:50i(8 ) 1.0 B2 1 &) 2AONE-H=12ZaHzokiA).at e and
triethylam gﬁ %ggéhﬁw i n di chl oronmet hane was cool ed to 0C and
trifluoroac ride (1.1 eq.) was added dropw se under nitrogen.
Stirring was continued for 1 20 hour allowi ng the mxture to reach room

t enper at ur ey Vol ati I@ﬁgﬂ&pm@nio@w@feﬂ 1¢ ynfoﬁ&indlslﬁi] vaden up in ethyl
acet at e, sfied with 1‘6? g ? VM%%&BE Qoratl on gave
title conpound as br BYGTORsIRYD-3hYHERRY-( BES ﬁ? S 7.40-7.34
(m 5H), 5.20-5.03 (earbdXagnjde 3. 99- 3. 72 (m 2H) 3.06-2.69 (m 2H). 25 Step
6: Benzyl -(2S)-2-[am no(hydroxyi m no)nethyl]-4,4-difl uoropyrrolidine-
1-carboxyl ate -133 18 April 2006 WOQD3/ 035077 PCT/ GB02/ 04753 Cbz NH2 A
sol uti on of benzyl-(2S)-2- cyange4, 4 di f loppr opyr rQl i g ne-1 - car boxyl ate,
hydr oxyl ami ne hydrochl oride (1.4 8. )Yandgrie mne (1.7 eq.) in
et hanol was refluxed under nitroggn 1’ El,j xture was concentrated
and residues taken up 5ho.e ac®t at grrand ed with water and bri ne.
Combi ned organi cs were dried\ov Na2S@4 and evaporated to give title
conpound as a foam 'H NWVR ( g0 3000 MHz, 330 K) S 9.12 (bs, 111),
7.38-7.34 (m 511), 5.36 (bs, , 5.13 (d, J = 14.4 Hz, 1H + 5.09 (d, J
= 14.4 Hz, 111), 4.56 (dd, J =& 6 _and 4.9 Hz, 111), 4.07-3.76 (m 2H),
2.80-2.71 (m1H), 2.60-2.51 (p al |y under DMSO) (m 10 1H). Ms: mz 300
(MtH) +. Step 7: Dinethyl-2-1 [(\wno-{ (2S)- 1- [(benzyl oxy)carbonyl]-4, 4-
di fl uoropyrrolidin-2-yl }nethylidene)am no] oxy}but-2-enedi oate
The compound of Step 1 was dissolved in methanol and 4-
fluorobenzylamine (5 eq.) was added. The mixture was refluxed overnight. After

10  cooling, the reaction mixture was filtered and washed with ethyl ether to obtain the

title product as a white solid.

'"H NMR (DMSO-dg, 400 MHz, 300 K) 8 12.15 (s, 1 H), 9.00 (br t, 1H), 7.48 (d,

J=7.6 Hz, 2 H) 7.41-7.20 (m, 10 H), 7.12 (t, J= 8.8 Hz, 2H), 5.27 (t, J=8Hz, 1 H),

4.63 (dd, J=14.9, 7.3 Hz, 1 H), 4.56-4.38 (m, 2 H), 4.26 (bs, 1 H) 4.25 (d, /=114 Hz,
15 21)3.68 (s, 3 H), 3.52 (d, J= 11.2 Hz, 1 H), 2.66-2.63 (m, 1 H), 2.26-2.20 (m, 1 H).

MS m/z 557 (M+H)".
Step 3: 2-[(2S,4R)-1-benzoyl-4-hydroxypyrrolidin-2-yl}-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide
20 The title compound of Step 2 was dissolved in AcOH and 10% Pd/C

(10% weight) was added. The mixture was stirred under H, at atmosphere overnight.
Pd/C was filtered, AcOH evaporated in vacuo, and the resulting title compound was

washed with methanol.
'H NMR (DMSO-dg, 400 MHz) §12.1 (s, 1 H), 9 (bt, 1 H), 7.51-7.47 (m, 3 H), 7.41-
25 7.33(m,4H)7.11(t,/=88Hz,2H),5.27(t, J= 8 Hz, 1 H), 5.08 (d, /=3.2 Hz, 1 H),
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FF'OCOOWw Cbhz NH2 15 COOve A solution of

benzyl - (2S) - 2- [ am no( hydr oxyi m no) net hyl ] - 4, 4-di f | uor opyr r oll 8 dipuié 2406

car boxyl ate and di nmet hyl acet yl endi carboxyl ate (1.2 eq.) in chlorof ormwas
refl uxedyo §ffsseh; hour under nitrogen and the sol ution ‘ﬁ@?/c‘isﬁﬂ& ntrated.

Resi due was purified by flash chromatography on silica gel, ?el uent:
petrol eum ether:ethyl acetate = 7.5:2.5), to 20 give the desired product
as a 3:1 mxture of two isoners by 1H NVR. 1H NVR (DVBO d6, 300 MHz, 330 K)
S7.45 -7.25 (m 5H), 6.63 (bs, 1.5H), 6.30 (bs, 0.5H), 5.62 (s, 0.75H),
5.60 (s, 0.2511), 5.13 (s, 2H), 4.58 (dd, J = 9.1 and 4.9 Hz) + 4.57 (dd,
partial |y oneF(dappddy Hzl 1.3)Hz, 3 ID6+.483-869 (1) 2 A, U)20 (3, JF7 4 Hz, IHEXB)7 3. 74 (s,

0.811), 3. : 16h($5 ~3 2. 93-2.81(m 1H), 2.56-2.43
(partiall ye(g’n%%)r’ 29‘5%}?@1%%%)(%' Mz 442 (MrH) +. -134 18 April 2006
WO 03/ 0350 MSpezA6BOEAHN 753 Step 8: Methyl -2-{
(2S)-1-[ (benzyl oxy) carbonyl ] -4, 4-di fl uoropyrrolidin-2-yl }-
5, 6-di hydr oxypyri m di ne- 4-car boxywi~ 0 A solution of
di met hyi> 2- { (ani no-{(2S) - 1- [ ( ben fbonyl |-4,4 5
di f | uor opy r{(4-fluoret®nyyl}-frbydroky-treretiyh iox o df2elpytidin2-methghHl Gat e i n o- xyl ene
was reflu 0. i he reaction was cool ed down and

S iR ackIFRahg

concentr at avapor et her was added until precipitation of a
solid that was filtered, washed witiyother ethyl ether and dried to give

the title pyrimdine as a brown solid. vi%sets of sli:gnals, two rotaners
6 ,
N

(ratio 1:1) were preseng N0 'I—Mﬁwﬁ , 300 K) 8 12.97 (s,
1H), 10.38 (s, 1H), 7.40-7}{29 3H) || 7. 3 1H); 7.10-7.05 (m
1H), 5.12 (d, J = 12.6 ¥k . ] -89 (d, J = 12.6 Hz, .
0.5H), 4.86-4.72 (m 1H), 4.10-3Jl86 (m 2H), 3.81 (s, 3H), 2.90-2.85 (m
1H), 2.64-2.53 (partially under BVBO) (MO 1H). MS: miz 410 (MrH)+. 15 Step
9: Methyl 5-(benzoyl oxy)-2-{ (2S)-1-[(benzyl oxy)carbonyl]-4, 4-

di fl uor opyrrol i di n- 22yHthyi 4Emdiyyd IS D dinmeth yibrogandylduxiy b Oxyetinl-6-ox OH, 6-

10  dihydropyrimidine-2,4-dicarboxylate (made by protection and alkylation of the

starting material of Example 4, Step 1 using procedures similar to those set forth in
Examples 1 or 2) was dissolved in DMF, 4-fluorobenzylamine (3.1 eq.) was added
and the mixture was stirred at 90 °C overnight. After concentration of the solvent, the
residue was taken into EtOAc, washed with 1 N HCI, dried over Na;SO, and

15  evaporated to obtain crude N-(4-fluorobenzyl)-2-ethoxycarbonyl-1-methyl-5-hydroxy-
6-0x0-1,6-dihydropyrimidine-4-carboxamide. To this crude product was added 2-
picolyiéminc (8 eq.), and the reaction was stirred at 90 °C overnight. The title product
was obtained as its trifluoroacetic salt by preparative RP-HPLC purification (C18
gradient of CH;CN/H,0 + 0.01% TFA).

20 'HNMR (DMSO-ds, 300K, 400 MHz) § 12.70 (bs, 1 H), 9.75-9.65 (m, 2 H), 8.56 (d,
J=4.4Hz, 1 H), 7.90-7.80 (m, 1 H), 7.44 (d, J = 8.0 Hz, 1 H), 7.40-7.35 (m, 3 H),
7.17 (t,J=9.2,2 H), 4.60 (d, J = 6.0 Hz, 2 H), 4.54 (d, / = 6.0 Hz, 2 H), 3.67 (s, 3H).
MS m/z 412 (M+H)".

25 EXAMPLE 14

2-[2-(4-benzoylpiperazin-1-yl)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxamide
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OBz F V "'Cbz 0 Methyl-2-{

(2S) - 1- [ (benzyl oxy) car bonyl | - 4, 4- di f | uor opyrrol i din-2-yl }-48@éprg006

di hydr oxypyri m di ne-4-carboxylate in dry pyridine was treated with benzoic
anhydri ) overnight at roomtenperature. The

evapor aﬁg‘&(’?’ @gn up in ethyl acetate and washed with H H@ﬁoﬁ% bri ne.

- Organics were dried over Na2SO4, filtered and evaporated to obtain an oil
whi ch was purified by flash chromatography on silica gel (eluent: ethyl 25
acetate: petroleumether = 7:3). - 135 18 April 2006 WD 03/ 035077

PCT/ GB02/ 04753 ' H NMR (DMSO- d6, 300 MHz, 330 K) S 13.51 (bs, IH, 8.10 (d,
J=7.6 H, 2H), 7.79 (t, J =7.1 Hz,OlH), 7.64 (t J = 7.6 Hz, 2H),
7.33-7.17 (m 5H), 5.13 (s, 2H, '@ 99 (t,011| = 7 Hz, glH), 4.09-3.97 (m
oH), 3.77 (s, 3H), 3.02-2.99 (m 2L e +. 5 Step 10:

Met hyl - 5- (benzoyl oxy) - 2- { (28)-sz oxy ar ]-4,4-

di fluoropyrrolidin-2-yl }-&< y - OM - iy aropyri m di ne- 4-
carboxylate 0 1- 1N _OBz F\FN. Cbz 10 thyl 5-(benzoyl oxy) -2-{
(2S)-1-[ (benzyl oxy)céD , 4-di fluoropyrrolidin-2-yl }-

6- hydr oxypyri m di ne- 4- cal boxyl ate dissolved in dry 1, 4-di oxane was added to
a suspension of LiH (1.4 eqg.) in dioxane. The m'xture was stirred at 38 C
for 45 m nut es and then cool ed down to roomtenperature. D nmethyl sul phate
(1.3 eq.) vétep l:added24a-ditheshoryrthyh)&/-(defduoretenzyd)-2-bydexycl-fgthylk6deser . The
reaction mxture wasg %gd@%\@fimﬂﬁx‘{m4kﬁbéén§d@”d gl acial acetic acid (0.1
eq) was added, followe and ethyl acetate. The conbi ned organic
| ayers were dri ed (Na2804) filtereg and concentrated to an oil which was
cromat ogr aphed t hrough silica mﬁ ( IueB et hyI tate: petrol eum
ether=3:7) to give the deJY' ture of two rotaners

by 1H NUR
Me\O/L\V/L§N

5 Methyl 2-(2,2-dimethoxyethyl)-5-benzoyloxy-1-methyl-6-0xo-1,6-
dihydropyrimidine-4-carboxylate (1.0 eq.) (prepared from 3,3-dimethoxypropionitrile
by procedure similar to those set forth in Examples 1 or 2) in dry MeOH was treated
with 4-fluorobenzyl amine (2.5 eq.) at reflux for 2 hours. Solvent was removed in
vacuo and residue triturated with Et,O to obtain the title product.

10 'HNMR (DMSO-ds, 300K, 400 MHz) &: 9.80 (br s, 1H), 7.41-7.38 (m, 2H), 7.15 (t, J
= 8.7 Hz, 2H), 5.04 (br s, 1H), 4.47 (d, J = 6.2 Hz, 2H), 3.46 (s, 3H), 3.28 (s, 6H),
3.01 (d,J =5.5 Hz, 2H).
MS: m/z 366 (M-H)+

15 Step2: N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-ox0-2-(2-oxoethyl)-1,6-
dihydropyrimidine-4-carboxamide
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20 ' H NVR (DMSO- d6, 300 MHz, 300 K) S 8.11-8.08 (m 2H), 7.80 (t, J= 7.7
Hz, 1H) 7.67 - 7.65 (m 2H) 7.36-7.10 (m 5H), 5.50 (dd, 18 Aprid200@nd 4.7
Hz, 5.22 (d, J = 12.9 Hz, 0.5H), 5.14-4.95 (m 1H), 4.93 (d, J = 12.3
H205 3.79 (m 2H), 3.74 (s, 3H), 3.61 (s, (slSH)
3.25-3. ﬂof’fmg‘@” 2.89-2.74 (m 1H). MBS iz 528 (wﬁwnﬂﬁ"g’s

Benzyl - (2S) - 4, 4- d|f| uoro-2-(4-1[ (4-fl uorobenzyl)am no] car bonyl }- 5-

hydr oxy- 1- met hyl - 6- oxo- 1, 6- di hydropyri m di n-2-yl)pyrrolidine-1- carboxyl ate
-136 18 April 2006 WO 03/035077 PCT/ GB02/04753 0 F ~ Cbhz

Met hyl - 5- (benzoyl oxy) - 2-{

(2S)-1-[(benzyl oxy) carbonyl ] -4, 4-di fl @ropyrrolidin-2-yl }-

1- met hyl - 6- oxo- 1, 6- di hydr opyr i mmene- -carc?.qul ate in dry MeCH was treated
with 4-fluorobenzyl amne (2.5 eq. “Natyr'e Iﬁx for 2 hours. Solvent was

renpved in vacuo 5 and the reg @ue S up in ethyl acetate, washed
with HO 1N, brine, dried over Ntrate was concentrated in
vacuo and triturated with ethyl ether to ail n the title conpound as a
1.5:1 mxture of two rotanmers by NVMR 'H DMSO- d6+TFA, 300 MHz, 300 K)
S 8.92 (bt, 0.4H), 8.69 (bt, 0.6H), 7.36- 7. m 4H), 7.20-7.09 (m 4H),
6.97 (d, J =7.2 Hz, 1H), 5.34-5.25 (m 111) 5714 10 (d, J = 12.4 Hz,
0.4H), 5.07-4.99 (m 1.2H), 4.81 (d, J = 12.2L. Hz, 0.4H), 4.51-4.48 (m
2H), 4.38-4.21 (m 111), 4.07-3.96 (m 1H), 3.59 (s, 1.2H),3.48 (s, 1.8H),
3. 05- 295(m 1H), 2.78-2.68 (m 1H. Ms: mlz 517 (MtH)*. 15 - Step 12:
(2S) - 4, 4-di f | uor o- 2- (Lhe{prqdact af WeapolowasAyeated mitha] reiappHCT INFHIRfdr bxy -

1- met hyl - 6- RRad4P°ioH Qﬁé@%é Ehﬂ)'v&h% vxwopaxaar‘relduéeﬂwefé‘a it DCM, Wpegpacetate O

20 A sol ut flu
[(4-f |880lrJ Olbgﬂai&{a’% ﬁfﬁ&?ﬁ%ﬁﬁ?ﬁ to 9\’@ the t1t e compgunéas a foam which was
hydr oxy-3- rmnmgdlatélymeaotedl;rﬁt}ldlfdsiy)dmn:gmyduclmlvdmnmﬁﬁqﬂ )pyrrolidine-I|-car boxyl ate

in MOH wasy ﬁ/@t@% Pd/ C 10% (10%ww) for 3 hours at room
tenperature u'n 2" at phere The m xture was filtrated over a celite
pad, concentrated in vacuo and treated with trifluoroacetic acid (10 eq.).
The acid i nS@xEEss Weps[2-@BeNARIpiferdzin- y@getﬂyl W@H’Iu@idbeﬁdyl)lﬂehiﬂhﬁ@uﬁ as a
pal e yellow solid aftertht1 ol (’gx%rf% dfﬂr}]rdr\émp)tfnr}m nexl_

10 The product of Step 2 was dissolved in MeOH and treated with

sodium acetate (1.6 eq.), 1-benzoylpiperazine (2 eq.), and sodium cyanoborohydride

careiaoxarmde

(1.43 eq.). The mixture was left stirring at room temperature for 1hour. The reaction
mixture was concentrated and the title compound was obtained by RP-HPLC
purification ( Cys, eluting with water and acetonitrile containing 0.1 % TFA).
15 'HNMR (CDCI+TFA, 273 K, 600 MHz) 5: 10.431 (brs, 1H), 8.38 (t,J = 5.7 Hz,
1H), 7.61 (t,J = 6.4 Hz, 1H), 7.52 (t, T = 7.7 Hz, 2H), 7.41 (d, ] = 7.4 Hz, 2H), 7.28
(2H, overlapped by CHCl3), 7.07 (t, J = 8.5 Hz, 2H), 4.97 (d, J = 14 Hz, 1H), 4.63 (d,
J=35.7Hz, 2H), 4.10 (d, J = 14 Hz, 1H), 3.93 (d, T = 11.9 Hz, 1H), 3.82-3.74 (m, 4H),
3.61 (s, 3H), 3.47 (t,J = 12.6 Hz, 1H), 3.41 (br s, 2H), 3.29-3-26 (m, 1H), 3.15-3.14
20 (m, 1H).
MS: m/z494 M + H)+.

EXAMPLE 15

N-(4-fluorobenzyl)-5-hydroxy-1-(2-hydroxy-3-morpholin-4-ylpropyl)-6-oxo-1,6-
25  dihydropyrimidine-4-carboxamide
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18 April 2006 WO 03/035077 PCT/ GBOZ/ 04753 'H NWVR ( DVBO d6+TFA, 300 MHz,
340K) 6 9.60 (bt, 1H), 7.39 (t, J = 8 Hz, 2H), 7.17 (t, J £88\p312ﬁ06 2H) |
5.35 (t, J = 84Hz 1H),4.62(dd,J:153and66Hz 4.55 (dd, J
:152 4.05-3.87 (m 2H), 3.48 (s, 3 14 (m

1H, 2. 32"3§‘§W 5 M. mz 383 (MiH) + Step ?&,?%{,2’%&7%

(2 S) 1 [(d| rrethyl am no)(oxo)acetyl]-4,4-dif|uoropyrrol|d|n 2-yl }-

N- (4-fl uorobenzyl) - 5- hydroxy-1| - net hyl - 6- oxo- 1, 6- di hydr opyri m di ne-

4- car boxam de 10 A sol ution of

(2S)-4,4-difluoro-2-(4-{[(4-fluorobenzyl)am no] carbonyl }-5-hydroxy-1 -

nmet hyl - 6- oxo- 1, 6-di hydropyrimdin-2-@ )pyrrolidiniumtrifluoroacetate in
chloroform and triethylamne (1.01 €g. )d]ﬁls treated with nethyl

chl orooxacetate (2 eq. . WKturne was owed to reach room
tenperature for 2 hourgs. Dijnet a 'ne|(30 5 eQ as added at room
tenperature and the m e le st over  night. The m xture was
concentrated in vacuo and purified-by pr arative HPLC (Col um: C, 8,

eluent: acetonitrile and water containing’0.1 %¢trifluoroacetic acid). To
obtain the title product two rotaners (ratio 4 1% were found in "HNWR 'H
NVR ( DVBO- diepTiA, 30Metmi -alyieh-K3.2 Jimeihvpropanoylexyg-6®xped,6-0. 8H) , 9. 10 (bt
20 0.2H), 7.34 - 7. 3&1h§dlfb%ﬁlﬂhd1n3-4jolartfo§cylaté = 8.8 Hz, 2H), 5.48 (dd, J = 8.9
and 5.7 Hz, 1H), 4.53 (dd, J = 15.0 and 6.7 Hz, 1H) 4.42 (dd, J = 15.0
and 6.2 Hz, 1H), 4.24-4.16 (m 1H), 40 el;( )gt J =11.8 Hz, 1H), 3.52
(s, 2.4H), 3.45 (s, 06H) 3.15-3.049(m I—B 2.84. (s, 2.4H), 2.80 (s,
2.4H), 2.79 - 2.65 (m 04H),\/6\3 006H) 2.57 (s, 0.6H). 25 Ms: nmz
482 (M+H) +. EXAMPLE 21 2-]
1, 2- di net hyl - 4- (net hyl sul f onyl ) pi anz n- 20Ad - N- (4-fl uorobenzyl) - 5- hydr oxy
-1- net hyl - 6- oxo- 1, 6-di hydr opyri m di Ne- 43car boxanm de -138 18 April 2006 WO
03/ 035077 PCT/ @GB02/04753 0 n ,OH gS I?\l N NO Step 1: 1-benzyl
4-tert-butyl 2-cyano-2-nethyl pi per azi ne- 1, 4-di car boxyl at e

5 Methyl 5-[(2,2-dimethylpropanoyl)oxy]-6-hydroxy-1,6-
dihydropyrimidine-4-carboxylate (see Example 4, Step 3) was dissolved in THF, then
allyl bromide (2 eq.) and Cs;COs (2 eq.) were added. The reaction mixture was
refluxed for 2h, then evaporated. The residue was diluted with EtOAc, washed with
1N HCI, dried (Na;SO,) and the solvent evaporated. The product was purified by

10 flash chromatography on silica gel eluting with a gradient of petroleum ether/EtOAc.
'H-NMR (DMSO-dg, 400 MHz, 300K) & 8.47 (s, 1H), 5.99-5.92 (m, 1H), 5.25-5.14
(m, 2H), 4.58 (d, J = 5.5 Hz, 2H), 3.82 (s, 3H), 1.28 (s, 9H).

Step 2: N-(4-fluorobenzyl)-5-hydroxy-1-(2-hydroxy-3-morpholin-4-ylpropyl)-
15 6-o0x0-1,6-dihydropyrimidine-4-carboxamide
2a.  The compound of Step 1 was dissolved in dichloroethane and
m-CPBA was added (5 eq.). The reaction mixture was refluxed until the starting
material was completely consumed, then evaporated. MS m/z 311 (M+H)".
2b.  Crude material from step 2a was dissolved in MeOH and
20 morpholine (6 eq.) was added. The reaction mixture was refluxed for 3h, then
evaporated. MS (EI+) m/z 398 (M+H)".
2c.  Crude material from step 2b was dissolved in DMF and 4-
fluorobenzylamine (3 eq.) was added. The reaction mixture was stirred at 90 °C for
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Boc CkKN Cbz 5 To a cooled (-75 C) solution of LDA 2Min heptane/ THF (1.5
eq) in THF, a solution of 18 April 2006

1-[ (benzyl oxy) carbonyl ] -4-(tert-butoxycarbonyl) pi perazi ne-2-carboxylic acid
(Bi gge sgetrahedron Lett. 1989, 30: 5193) in TH dr opwi se
at -75 C%Og\#/otneg— being stirred for 1 hour at -75 C IVEF’C; ?%IH was added.
After 2 hours at -75 10 C the reaction mxture was left warmng to r.t.,
evaporated, diluted with AcOEt, washed with NaHCO3, water, brine and dried
over Na2SO4.. The crude was purified by flash chromatography on silica gel
(petrol eum ether/AcCEt, 85:15) to obtain the title conmpound. 'H NWR

(DIVBOd6 348K Tha@Mdipond wéboblaidddl a6 tis tiiftdoroabetdtd sﬁlﬁWRB-yﬁ’d.@g] J =13 15
Hz, 4.05 ch 1 3. 66 J = 14 Hz,
T, °3 bo- minagtpp et oferClmoR QAT O o L0 10 450"

Step 2: 1- beHMR @MEOdsTFN, 460 ¥Fiz) 340%) §8(2{7 (b 13),3594@%»&40-7 36
(et hoxycardaom -1§702<1ch{ om),|4-43d) 1o/ Hz, TBH)&) BB 13%) (hn, Zﬂorettdw d,J=

pi per azi_ne a 0 3

PCT/ GR03/ 04%9?34 g%f? w}@él%ﬁ%\@ St - 36\9(8%%’3@36%}/@81 'ﬂ% ??qé’fﬁﬁ benzy|
4-tert-but MH)2- cyano- 2- met hyl pi perazi ne-1, 4-di carboxylate in EtOH was
added to apg {ﬁg«ﬁENgﬁﬂﬁt3N (3.2 eq) and NHZOH HO (3 eq) in EtOH The 5

m xture was stirre at 40 C. After evaporation of the solvent, the
residue was diluted with AcCEt, washed with water, dried over Na2SO4,
filtered and concentrated. The rBXAMBIBWG further dissolved in chloroform

and di ngt hyl l.ene box t d sol ution.
React i ﬁg&%%dﬁ%‘;&g’zver‘lm@éﬁ@ cﬁnl’%é’ h Léﬁg{?]%l%ggﬁg‘) tsq%’hgﬁﬁ eljgétr]ﬂd t he
resi due wa$-qreri.g-dibodiopyritidine-dctartpamislgr aphy on silica gel 10 (petrol eum
et her/ AcOEt, 65:35) affording the tl e conpound as m xuture of isonmers in
3.5:1 ratio. 'H NWR (DV5Qd6, 340K, 1300 ) . Two setfs of signals were
observed due to the presence of ~Nhe S 7.48-7.25 (m 5H),
6.31( bs, 1.56 H), 6.01 (bs, 0.44 ). 5.55 (s, 0.22 H),
5.12-5.02(m 2H), 3.85-8 3745 (m 2H), 3.45-3.31 (m
1H), 1.51 (s, 2.4H) , 1.45 sNO 66 H)Ol 41(s 9H) .

“Ac
Stepl: 1-Benzyl-2-methyl-(2S,45)-4-fluoropyrrolidine-1,2-dicarboxylate
15
COQMG
F\O/
N
“Cbz

1-benzyl-2-methyl(2S,4R) 4-hydroxypyrrolidine-1,2 dicarboxylate in
dichloromethane was added ﬂropwise to a solution, precooled to ~78 °C, of N,N-

20  diethylaminosulfur trifluoride (1.0 eq.) in dichloromethane. The reaction was stirred
while the temperature was allowed to increase to 25 °C. The solvent was concentrated
under vacuum and the crude was purified by flash chromatography (eluent: petroleum
ether: EtOAc = 1:1) to give the title compound.

'H NMR (CDCl3, 300 MHz, 300 K) § 7.42-7.30 (m, 5H), 5.35-5.10 (m, 3H), 4.65 (d,

25  J=9.6 Hz, 0.5H), 4.57 (d, J= 9.4Hz, 0.5H), 3.99-3.62 (m, 2H), 3.79 (s, 1.5H), 3.68 (s,
1.5H), 2.62-2.29 (m, 2H).

MS: m/z 282 (M-+H)".
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M5: mlz 535 (MtH) +. Step3: 1-benzyl 4-tert-butyl

2- [ 5- (benzoyl oxy) - 4- hydr oxy- 6- (et hoxycar bonyl ) 18 April 2006
pyrim di n-2-yl]-2-nethyl pi perazi ne-1, 4-di carboxylate 20 OH N OCOPh

BocN~~N
[(IE)-3-nme

oxoprop-1-enyl ] oxy}i m no) net hyl
140 18 April

03507NCPZ 0 1-benzyl 4-tert-butyl 2-[(2Z)-ampppicBoznsrss
oxy- I - (et hoxycarbonyl ) - 3-

] - 2- met hyl pi per azi ne-1, 4-di car boxyl ate was -
2006 WO 03/ 035077 PCT/ GB02/ 04753 di ssol ved in xyl ene and

stirred at 155 C for 8h. After evaporation of the solvent, the residue was

di ssolved in pyridine and benzoic anhydride (1.5 eq) was added. The
reaction m Steppe was ($3)-I-[(Behmtoxypaboidlpnaboil-grotiner ni ght,
was evaporated. The residue was diluted with AcCEt,

then pyridi ne
t he organi ¢ phase

washed with HCO 5 IN, dried (Na2SO4) andcxey@porat ed. The title product was

obtai ned by flash chronatographyg

'"H NMR (DMSOU6, 340K, 400MHz) 8 12.%6 bs' 1H), 8.07 (d J=7.2 He,

7.76 (t,

J=7.6 Hz, 1H), 7.62 (t, J=7.6 Ngg,2H), 7.37-7.22 (m 5H) |

et r ol eum et her/ AcOEt 70/ 30).

2 H,
5.03 (s,

2H), 3.96 (dt J1136HZ J258HZ 1 ,380352(m 7H), 3.47-3.40

(m 1H),

1- benzyl5 4- 1Br:nzyb@trwthyé@%ﬂ)b%ﬂwwmowmql(?@mwm diseatyvediin -

i cat bowy! arg il YRR T Y o e B S BB M e

0B

10

15

20

25

50 °C for 3 hours. After concentration of the solvent, HCI 1N was added until pH=1
and the aqueous layer was extracted three times with dichloromethane. The organic
phase was washed with brine, dried over Na;SO4 and filtered to give, after
concentration, title compound.

'HNMR (CDCls, 400 MHz, 300 K) § 7.45-7.30 (m, 5H), 5.33-5.18 (m, 3H), 4.70-4.60
(bm, 1H), 4.00-3.65 (m, 2H), 2.85-2.25 (m, 2H).

MS: m/z 268 (M+H)".

Step 3: Benzyl-(2S,4S)-2-aminocarbonyl-4-fluoropyrrolidine-1-carboxylate
CONH,
F\O/
N A
CBz

A stirred solution of (4S)-1-[(Benzyloxy)carbonyl]-4-fluoro-L-proline in dioxane was
treated with pyridine (0.7 eq.) and Boc;0 (1.3 eq.), then ammonium bicarbonate (1.26
eq.) was added and the mixture was stirred at room temperature for 15 hours.

Dioxane was concentrated and the residue was taken up in ethyl acetate, washed with
1 N HCl and brine, dried over Na;SO, to give, after filtration and concentration, title
compound.

"H NMR (DMSO-dg, 400 MHz, 340 K) & 7.40-7.28 (m, 5H), 5.25 (dt, Jup= 53.6 Hz, J
= 4.5 Hz, 1H), 5.13-5.06 (m, 2H), 4.28 (d, J= 9.6Hz, 1H), 3.80-3.63 (m, 2H), 2.45-
2.21 (m, 2H).

MS: m/z 267 (M+H)".
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1-Benzyl 4-tert-butyl 2-[5-(benzoyl oxy)-4-hydroxy-6-(methoxycar bongl%
pyrimdin- 20 2-yl]-2-nethyl pi perazine- 1, 4-di carboxyl ate wa$8 Agiedlq
suspension of LiH (1.1 eq) in dioxane (7 mM/mol) at roomtenperature. The

m xture red at 40 C for 45 nin, then di methyls 3 eq) was
added ar}ﬁeﬁﬁ&gé zrrper ature was raised to 60 C. After E(;B%a{%@ll acetic

acid (0.1 eq) was added to the reaction m xture, followed by water (7
m/mmol) and EtOAc (7 ml/mmol ). The aqueous | ayer was separated and 25
extracted with Et OAc. The conbi ned organic | ayers were dried (Na2SO4) and
concentrated. The crude was purified by flash chromatography on silica gel

0 OCOPh - 1g8kdp 48 ApriHenZQES ¥ DRSS 2Fi06rdpatoliaB2] B&B&@laée%ﬂft/pet rol eum
ether 1:4) to separatethetltle co NAfromB(ratlo AB 1.3/1). A
HNI\/R(CDBCN 320K, BOOW)SBE&@)\] .2 Hz, 2H), 7.80 (t, J75Hz,
IH), 7.63 (t, J=7.8 Hz, 2H), 7.45-7. m 5H), 5. 08 (AA'" system J = 12
Hz, 2H), 5 4.18-3.88 (m 3H), 3.81 (s, ®#®z 3.68-3.46 (m 5H, at 3.58
(s)), 3.40-3.22 (m 1H), 1.75 (s, 3H), 1.49 (s, 9H). M5 : nmz 621 (MH) +.
Std: Met hyl 5- (ben | oxy). - 2- (tert-butoxycarbonyl)-2-met hyl pi perazin- 10
2-yl]-1- rret]ﬁ?lzylt‘i@&(%) % aG“’éRCHSLPGWBﬁsﬂLIOﬁ?HXFH dipe- éaﬁlbe&watr\e 0 N OCOPh  Owe

BocNN N 0 &clﬁ%ﬁ%{haﬂe ek tredted M'O °@ w1{h%t%N (2.1 Leq. ) and tnﬂuoroacetlc anhydride

- (benzoyl oxy) - 4- (met hoxycar bonyl) - 0xo0- 1,
di hydr opyr i wasHddeddrppyise- et hyl pi per azi ne- 1, 4 di car boxyl ate was di ssol ved

0 AcCE () Bl BHBd i Wh MALPABRBLSD Fho qm;; RS GRS AQmL0% (W) P/ C

over night. tratl on o the ca en was evaporated to
gi ve crude mnmei'amte Thé, M\aﬂs(dmﬁ@dﬁhmcﬁlﬁéomﬁn@kgwabﬁmvwm)ml gN@g8d(d, J = 7.1
Hz, 2H) 787 4. 30 (d J =

: 6
15.2 Hz, 1annes 0373%132‘%9(‘ a’%%ere@té g3k, %‘eg %d“(CFR‘raZPB ‘H% C%TF)Q-‘“d 1.37 (s,
OH). MBSy El ') NMK DME0- &M‘dﬂ)MHz 2520@&)%@ £-730 %m SH), 5 40 (dbt, Jy.p= 52.3 Hz

2-[1, 2-di net hy met hyl sul f onyl) erazin- 4-f|uorobenzy|)

hydr oxy- 1 - anhﬂZOGfS g%d2.1 g, &Hhﬁdﬁd@ i I3 dHpe ). 4: Eib afidtie, 1H), 3.68-
3.56 (m, 2H), 2.63-2.41(m, 2H).
MS: m/z 249 (M+H)".

15 Step$: Benzyl-(2S,45)-2-[amino(hydroxyimino)methyl]-4-fluoropyrrolidine-
1-carboxylate

Benzyl-(2S,4S)-2-cyano-4-fluoropyrrolidine-1-carboxylate dissolved in absolute
20  ethanol was treated with triethyl amine (1.5eq.) and hydroxylamine hydrochloride
(1.3 eq.).
The reaction mixture was stirred at 50 °C for 3 hours and then the solvent was
removed under reduced pressure. The residue was partitioned between water and
dichloromethane and the aqueous layer was extracted with dichloromethane three
25 times. The organic phase was dried over Na;SO, and filtered. The solid obtained by

concentration was then recrystallized from MeOH to give title compound.
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Crude net hyl

5- (benzoyl oxy) - 2-[ 4- (tert - but oxycar bonyl ) - 2- met hyl pi per azi n1®Apiif 2406 25

met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxyl ate was di ssolved in MeOH, p
fl uorob ne (3.0 eq) was added and the m xture ed over

ni ght. %Eég%%rgdg?l on of the solvent afforded crude pro E@’FBB@EEW mz 476
(MtH) +. -142 18 April 2006 WO 03/035077 PCT/ GB02/ 04753 Crude obtained in
the previous step was dissolved in MeOH (20 m/mmol) and NaCNBH3 (2.8 eq),
AcONa (3.2 eq) and HCHO 37 % in H20 (4eq) were added. The reaction mxture
was stirred at roomtenperature over night, evaporated and the crude solid
(4-fl uorobeh{NNﬂ?({BMsOtd%Moommaxmqotm@yd)Ibsllﬁy dUoEt YD AR LNt R- Yyl ] -5 5
hydr oxy- | - 0X0 6- di hydroE\}llzl m_di ne- 4- car boxyl at e obt ai ned washed
o th G o, NS E IS 2B b it Horkih Besodm. BR: Ao A 2. car 1 o
out in DCM NisAmil3gh.( Al /mol ) for 1 hour. 10 M5 (El+) mz 390 (M+H) +.
The crude product vvas I'ssolved in DCM Et3N (3.3 eq) and McSQ2C1 (2.6 eq)
wer e added and t he reactl on was stirred at roomtenperature over night.
The reaction m xture was evaporated and the crude residue purified by

prepar atd veSEROC (Cl@lmg’iha]d? -liaminp- { Gy IHLeenzylox 0dmbongidd-t o obtain t he
title product. 15 'y e dee Siain 2§1e§1 (bs, 1H),
7.46-7.36 (m 2H), 7. 1\%% 10 (myli}ZI—l)E@‘O %E % 6.4 H?,%ZH) 4.04 (dd,
J1= 14.4 Hz, J2 = 2.2 Hz, 1H), 3.88-N3. (m 1H),3.68(dt J, = 13.6 Hz,
J2 = 3.3 Hz, 1H), 3.61 (s, 3H), 360|3 g&}ém 1H) 3.42-3.31(m 2H), 2.94
(s, 3H, 2.81 (s, 3H), 1.92 s, el (MrH) +. 20 Tables 1 and 2
bel ow |i st conmpounds of the pr |nvent| on which have been prepared.
The tabl es provide the structur ame of each conpound, the nass of
its nolecular ion plus 1 (Mt) or nol lar ion mnus 1 (M) as determ ned
via FIA-MS, and the synthetic schene enployed to prepare the conpound.

Wen the coBapyp@dsyss2iuenshedorfiminoibthyl]-4ifRiotdpoRblidide- Dbarbbladhht 1S 25
i ncl udeﬁ vvlth t he conpound nane. The synthetic schene identified as "1*" in

Tabl e schl %T@ﬁ?FPc‘:‘ﬁ’F tregedspife dimethylpserylene disarbpsylateior A Rous ftoi °enal

deprotectl
Gepr ot 20t | Ol AT o 18 11 RSS2k

PCT/ GB02/ 04i3@8BerkExpSt r uct ur eNameM+-Schene ON- ( 2- et hoxybenzyl ) - 5- hydr oxy- 3941
'H NMR (DMSO-dg, 400 MHz, 300 K) 8 7.45-7.25 (m, 5H), 6.51 (bs, 1.6 H), 6.14
(bs, 0.4 H), 5.64 (s, 0.8H), 5.61 (s, 0.2 H), 5.30 (dt, Jur= 53.9 Hz, J= 4.6 Hz, 1H),
15 5.15-5.04 (m, 2H), 4.51 (t, J=8.8 Hz, 0.8H), 4.44 (bt, 0.4H), 3.85-3.48 (m, 8H), 2.67-
2.23 (m, 2H).
MS: m/z 424 (M+H)".

Step 7: Methyl-2-{(2S,4S)-1-[(benzyloxy)carbony!]-4-fluoropyirolidin-2-y1}-

5,6-dihydroxypyrimidine-4-carboxylate
20

Dimethyl-2-{[(amino-{(28,4S)-1-[(benzyloxy)carbonyl]-4-flucropyrrolidin-2-

yl}methylidene)amino]oxy }but-2-enedioate was refluxed for 6 hours in ortho-xylene.
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H c, off 1-nethyl-2-(4-nethylphenyl)-6- " oxo- |,6-dihydropyrimdine-4- |
\ carboxanmide Na o H CIC H 20N (2, 3-di met hoxybenzyl) - 5- 48@pri2606 of f
hydr oxy- 1- met hyl - 2- (4- N net hyl phenyl )-6-0x0-1,6- \ ~N I N

| CH di hyQoepydsh74 di ne-4- H,c 0 0, CH3car boxan de PCT/GR02/04753

30N- (2, 3-di net hoxybenzyl ) -2-{4-4533 off [(di nmethyl am no)nethyl]|phenyl | N
| CS}-5-hydroxy 1-nethyl 6 oxo- 1,6-di hydropyrimdine-4- N cH, carboxam de
(TFA salt) 40N (4-fluorobenzyl)-2-{4-4113 Hc, OHF

[ (di met hyl ami no) net hyl | phenyl N 1 [1}-5-hydroxy-I|-nmethyl-6-o0oxo- CH,

N1, 6- di hydropyri m di ne-4- i ocarboxam de (TFA salt)

50N (2, 3- dilhereastigib@irsyre yuas they gooled dewmytofropm derapeyaturgeane petradeusy ether [ 4-

was added. A light brown solid precipitated to give after filtration title compound, that

was not purified furthermore, but used as such in the following reaction.

5 Step 8: Methyl-5-(benzoyloxy)-2-{(2S.4S)-1-[(benzyloxy)carbonyl]-4-
fluoropyrrolidin-2-y! }-6-hydroxypyrimidine-4-carboxylate
OH

NG | 0Bz
. \O)%N OMe
N_ 0
CBz

Methyl-2-{(2S,4S)-1-[(benzyloxy)carbonyl}-4-flucropyrrolidin-2-yl}-5,6-

10 | dihydroxypyrimidine-4-carboxylate in pyridine was treated with benzoic anhydride
(1.3 eq.) and the reaction mixture was stirred at room temperature overnight.
Pyridine was concentrated and the residue was taken up in ethyl acetate and washed
with HCI IN and brine. The organic phase was dried over Na;SOy and filtered to give
after concentration a crude that was purified by flash chromatography , (eluent:

15  petroleum ether: ethyl acetate= 1:1) to give title compound.
'H NMR (DMSO-ds, 400 MHz, 300 K) § 13.50 (bs, 1H), 8.09 (d, J=7.7Hz, 2H), 7.80
(t, J=7.35 Hz, 1H), 7.64 (t, J=7.8 Hz, 2H), 7.45-7.15 (m, SH), 5.36 (dbt, J;.r=54 Hz,
1H), 5.14 (m, 2H),5.02-4.93 (m, 1H), 3.95-3.60 (m, 2H), 3.76 (s, 3H), 2.80-2.36 (m,
2H).

20 MS: m/z 496 (M+H)".

Step 9 : Methyl-5-(benzoyloxy)-2-{(25,4S)-1-[(benzyloxy)carbonyl]-4-
fluoropyrrolidin-2-yl }-1-methyl-6-oxo-1,6-dihydropyrimidine-4-
carboxylate .
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N o (pyrrolidin-21-yl methyl)phenyl]- \ " I Nor,1, 6-di hydropyrim di ne-4-
car boxam de (TFA salt) Cf % 60N-(4-fl uorobenzyl)-5-hydroxy- Mémmeﬁom
Frret hyl - 6- oxo-2-[ 4- (pynolidin-1 vyl nethyl)phenyl]-1,6- dihydropyrim dine-4-

() N ocar (TFA salt) 70N-(4-fluorobenzyl)-5-h off F
met hyl - vp&x%% F4 (piperidin-1- (~/ylnethyl ))p/)h)enyl ]YQE?)@{mﬂfﬁéﬁ

Ndi hydr opyri m di ne-4- carboxam de (TFA salt)

80N- ( 2, 3-di met hoxybenzyl )-5-4953 H,c off hydroxy-1-nmethyl-2-[4- \ | NI
(mor phol i n-4-yl met hyl ) phenyl]- o0~ o ~' 6-o0xo0-1, 6-di hydropyri m di ne-4- o O,
carboxam de (TFA salt) 0% Table 1 -144 18 April 2006 WD 03/ 035077

PCT/ GB02/ 04753 O
OBz
M
F\O)%N OMe
N_ 0]
' CBz

Methyl-5-(benzoyloxy)-2-{(2S,4S)-1-[(benzyloxy)carbonyl]-4-fluoropyrrolidin-2-yl }-
6-hydroxypyrimidine-4-carboxylate, dissolved in dry dioxane, was added to a
suspension of lithium hydride (1.2 eq.) in dry dioxane. The reaction mixture was
5  stirred at 38 °C for 45 minutes and then cooled down to room temperature. Dimethyl
sulfate (1.3 eq.) was added and the mixture was heated to 58 °C and stirred at this
temperature for 3 hours. The reaction mixture was then cooled down and glacial
acetic acid (0.2 eq.) was added, followed by water and ethyl acetate. The aqueous
layer was separated and extracted with ethyl acetate; the organic phase was dried over
10  Na,SO,and filtered to give, after concentration, a crude that was purified by flash
chromatography (eluent petroleum ether: ethyl acetate from 4:6 to 2:8) to give the title
| compound as a 4.6:5.4 mixture of rotamers by N1V[R
'H NMR (DMSO-dg, 400 MHz, 300 K) 8 8.08 (d, J=7.5 Hz, 2H), 7.79 (t, J= 7.3 Hz,
1H), 7.63 (t, J=7.5 Hz, 2H), 7.37-7.11 (m, 5H), 5.48-5.38 (m, 2H), 5.20 (d, J= 12.8
15 Hz, 0.46H), 5.12 (d, J=11.8 Hz, 0.54H), 5.10 (d, J=12.5 Hz, 0.54H), 4.92 (d, J=12.8
Hz, 0.46H), 4.00-3.75 (m, 2H), 3.72 (s, 3H), 3.59 (s, 1.6H), 3.52 (s, 1.4H), 2.90-2.65
~ (m, 2H).
MS: m/z 510 (M+H)".

20 Step 10: Methyl-2-[(28,4S)-1-acetyl-4-fluoropyrrolidin-2-yl]-5-(benzoyloxy)-6-
hydroxypyrimidine-4-carboxylate.
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90N- (4-fl uor obenzyl) - 5- hydroxy- 14533 H3C~" %1 Fnet hyl - 2-[ 4- (nor phol i n- 4-
yl met hyl ) phenyl ] - 6- oxo- 1, 6- 0~di hydropyri m di ne-4- ~N ocar bd%&pirid @0¢6TFA
salt) 100N (4-fluorobenzyl)-5-hydroxy-14663 H,c~ of f methyl-2-{4-[(4-
~Fmet hyl pj Ln-1- Hc, N ~/ 3 N Nyl)nethyl]phenyl)5s =z, O-

odi hydr QO L ear boxani de (TFA salt) 1102- (4 351@“&?@7’?30\1

[ (di et hyl am no) net hyl ] phenyl }- ,c~ N (2, 3-di net hoxybenzyl)-5- ¢ 0

hydr oxyl - net hyl - 6- oxo-1, 6- ~ 0 CF~di hydropyri m di ne-4- carboxam de (TFA
salt) 1202-{4-4393 H C, %H F [(di et hyl am no) net hyl ] phenyl } -

"N (4-fluorobenzyl)-5-hydroxy-1 c1 \nethyl-6-0x0-1,6- Hs ~Ni o0

di hydr opyri m di ne- 4- 0
—N | OBz
oM
F@N ©
N, -0
Ac

Methyl-5-(benzoyloxy)-2-{(2S,45)-1 -[(benzyloxy)carbonyl]-4-ﬂuo‘ropyrrolidin-2-yl }-
1-methyl-6-0xo0-1,6-dihydropyrimidine-4-carboxylate, dissolved in ethyl acetate was
treated with Pd/C 10% (10%w/w) and acetic anhydride (1 eq.) and submitted under
5 . H, atmosphere at room temperature. The reaction mixture was stirred at room

temperature for 18 hours and then the suspension was filtered over celite to give the
title compound as a 7:3 mixture of rotamers by NMR.
"H NMR (DMSO-ds, 400 MHz, 300 K) 8 8.07 (m, 2H), 7.78 (m, 1H), 7.62 (m, 2H),
5.75-5.26 (m, 2H), 4.13-3.60 (m, 2H), 3.72 (s, 3H), 3.59 (s, 3H), 2.79-2.36 (m, 2H),

10  2.03 (s, 2.1H), 1.87 (s, 0.9H).
MS: m/z 418 (M+H)".

Step 11: 2-[(28,4S)-1-acetyl-4-fluoropyrrolidin-2-yl] -N-(4-ﬂuorobenzy1)-5-.

hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide.
15

Methyl-2-[(2S,4S)-1-acetyl-4-fluoropyrrolidin-2-yl}-5-(benzoyloxy)-6-
hydroxypyrimidine-4-carboxylate was dissolved in MeOH (0.12 N) and treated with
4-F-benzylamine (3 eq.) in a sealed tube. The reaction mixture was stirred at 65 °C
for 18 hours, then it was cooled down. The solvent was evaporated and the residue
20  was washed with ethyl ether several times to obtain a solid that was recrystallized
from ethanol and washed again with ethyl ether to give the title compound as a 7.3:2.7
mixture of rotamers by NMR.
'H NMR (DMSO-ds, 500 MHz, 300 K) § 12.01 (bs, 1H), 8.52 (t, J = 6.3 Hz, 0.7H),
8.34 (t, J = 6.3 Hz, 0.3H), 7.34-7.29 (m, 2H), 7.18-7.12 (m, 2H), 5.39 (dbt, Jy.p=54.3
25 Hz, 0.7H), 5.29 (dt, Jur=54.2 Hz, J=4.4 Hz, 0.3 H), 5.38 (d, J=8.9 Hz, 0.3H), 5.18
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c carboxam de (TFA salt) 1302-4113 i |I,C-N OH F )
[ (di met hyl ami no) (phenyl ) et hy 1 1] - N-(4-fl uor obenzyl )- 5- - 18 April 2006
hydr oxyl - net hyl - 6- oxo- 1, 6- N N di hydropyri m dine-4- 0 t{, cCH, carboxam de

(TFA sal ,(4-fluorobenzyl)-2-[(4-4803 H c~N OH erazin-|-
\NyI)(ph\g()r)ly érgrde}}t hyl ] -5-hydroxy-1 nethyl-6-o0x0-1,6- N OER{]BH%{)’@%’;’I m di ne- 4-

C carboxande (TFA salt) JI N 0J 15N (4-fl uorobenzyl ) -5-hydroxy-14743 OH F
met hyl - 6- oxo-2- N N{ phenyl [ (pyridin-3- Nyl met hyl)am no] net hyl)-1, 6-
di hydr opyri m di ne-4- carboxam de (TFA salt) ~ N 16¢cF~2-benzyl - 1-[2-4251
Hc "1 0 (dinethylam no)ethyl]-N(4-

(dd, J=9.2 and 1.6 Hz, 0.7H), 4.55-4.47 (m, 2H), 4.20-3.78 (m, 2H), 3.51 (s, 2.1H),

3.50 (s, 0.9H), 2.75-2.54 (m, 1H), 2.47-2.27 (m, 1H), 2.00 (s, 2.1H), 1.81 (s, 0.9H).
MS: m/z 407 (M+H)*.

5 EXAMPLE 17

2-{(25,4R)-1-[(dimethylamino)(oxo)acetyl]-4-methoxypyrrolidin-2-yl }-N-(4-
fluorobenzyl)-5-hydroxy-1-methyl-6- oxo 1,6-dihydropyrimidine-4-carboxamide

@ﬁ% ey

O Il\l/
10 Stepl: (4R)-1-[(Benzyloxy)carbonyl]-4-methoxy-L-proline
l\\l 0
Cbz

Synthesized following the procedure reported on Journal of Medicinal Chemistry
1988, 31, 875-885.

15
Step 2: Benzyl-(2S,4R)-2-cyano-4-methoxypyrrolidine-1-carboxylate
0,
CN
\
Cbz

To compound (4R)-1-[(Benzyloxy)carbonyl]-4-methoxy-L-proline dissolved in
20  dioxane, Boc anhydride (1.3 eq), NH4HCOj3 (1.26 eq.) and pyridine were added. The

mixture was stirred overnight at room temperature. Dioxane was removed in vacuo
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OHf | uor obenzyl ) - 5- hydr oxy-6-oxo- F | N 1, 6-di hydropyrim di ne-4- "
Ncar boxani de (TPA salt) 0 -145 18 April 2006 WD 03/ 035077 PR AGED200M753
17CH, 1-[ 2- (dimethylarrino)ethyl] N-4251 ~tcN\ ¢ off F

(4-fl uorg, hydroxy 2- " (2-nmethyl phenyl)-6-0 5047k
di hydropy{il%r)n +7)r§e 4- N N carboxam de (TFA salt) e 4)%&13@2/%47.3,
N- (4-fl uor obenzyl) - 5- hydroxy 1 1806

and the residue, dissolved in ethyl acetate, was washed with HC] 1N, saturated
aqueous NaHCOs and brine, dried over Na;SOy, filtered and concentrated in vacuo to
get the primary amide. The crude product was dissolved in dichloromethane and
triethylamine (2.1 eq.) was added. The mixture was cooled down to 0° C and

5 trifluoroacetic anhydride (1.1 eq.) was added. After 1 hour the dichloromethane
solution was diluted and washed with HCI 1N, saturated aqueous NaHCOj; and brine,
dried over Na;SOy, filtered and evaporated in vacuo. The compound was purified by
flash chromatography on silica gel (eluent ethyl acetate: petroleum ether = 20%:80%)
as a 4:6 mixture of rotamers by NMR.

10 'H NMR (DMSO-ds, 400 MHz, 300 K) § 7.45-7.3 (m, 5H), 5.20 (d, J=12 Hz, 0.4H),
5.14 (s, 1.2H), 5.12 (d, J= 12 Hz, 0.4H), 4.75 (t, J= 7 Hz, 0.4H), 4.64 (t, J= 7.8 Hz,
0.6H), 4.02 (bs, 1H), 3.6-3.45 (m, 2H), 3.21 (s, 3H), 2.45-2.40 (partially under
DMSO) (m, 1H), 2.40-2.25 (m, 1H).

15 Step3: Benzyl-(25,4R)-2-[amino(hydroxyimino)methyl]-4methoxypyrrolidine
-1-carboxylate
—Q
(;\Jj\(N*OH
Cbz  NH2

To benzyl-(25,4R)-2-cyano-4-methoxypyrrolidine-1-carboxylate, dissolved in ethanol

20 (0.4 M), hydroxylamine hydrochloride (1.3 eq.) and triethylamine (1.5 eq.) were
added. The mixture was stirred at 40°C for 4 hours then at room temperature
overnight. The mixture was concentrated in vacuo and the residue dissolved in ethyl
acetate washed with brine, dried over Na;SOy, filtered and concentrated to give title
compound.

25 'H NMR (DMSO-ds, 400 MHz, 300 K) § 9.05 (bs, 1H), 7.45-7.25 (m, 5H), 5.4 (bs,
2H), 5.10 (d, J= 13 Hz, 1H), 5.03 (d, J=13 Hz, 1H), 4.26 (t, J= 7.4 Hz, 1H), 3.97 (bs,
1H), 3.63-3.45 (m, 2H), 3.22 (s, 3H) 2.3-2.03 (m, 2H).
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368 | -tc~-NOHF - | )- Inethyl-2-(4-nmethyl pheny

oxo- 1, 6-di hydropyri m di ne-4- ~N carboxam de N o H3C 18 April 2006
19cry2- benzyl N-(2,3-4671 H c' o dinet hoxybenzyl)-l [ 2-

of f (di mef§y¥ Jo)ethyl]-5- ~ hydroxy-6-oxo-1,6- -~

di hydr opyri m ejg?ne 4- v v \N o' ONCF~car boxani de (TFA PCL” BO2/04753

2002-{4-[ (4-et hyl pi perazi n-1-4803 H,c, OH F yl)net hyl]phenyl} N(4- j~
Nf | uor obenzyl ) - 5- hydroxy-1- \ N et hyI 6- oxo-1, 6- ~N
O0di hydr opyri m di ne-4- carboxam de (TFA salt) 210
Step 4: Dimethyl-2-{[(amino-{(2S,4R)-1-[(benzyloxy)carbonyl]-4-
methoxypyrrolidin-2-yl }methylidene)amino]oxy} but-2-enedioate

COzMe

o O)\NHg CO,Me

5 To benzyl-(ZS,4R)—2—[amino(hydroxyimjno)methyl]-4methoxypyrrolidine -1-
carboxylate, dissolved in chloroform, dimethyl acetylendicarboxylate (1.1 eq.) was
added. The mixture was refluxed for 1 hour and left stirring at 40° C overnight. The
chloroform was removed in vacuo and the crude product purified by flash
chromatography on silica gel (eluent ethyl acetate: petroleum ether = 40: 60). Two

10  isomers were present in ratio 7:3.
'H NMR (DMSO-dg, 400 MHz, 300 K) § 7.40-7.23 (m, 5H), 6.7-6.55 (2bs, 1.4 H),
6.35-6.2 (bs, 0.6H), 5.61 (s, 0.7H), 5.59 (s, 0.3H), 5.10 (d, J=13 Hz, 0.7H), 5.08 (s,
0.6H), 5.02 (d, J=13 Hz, 0.7H), 4.30-4.20 (m, 1H), 3.97 (bs, 1H), 3.78 (s, 2.1H), 3.73
(s, 0.9H), 3.62 (s, 0.9H), 3.59 (s, 2.1H), 3.65-3.50 (m, 2H), 3.22 (s, 3H), 2.37-2.23 (m,
15 1H),2.10-1.95 (m, 1H).

Step 5: Methyl 5-(benzoyloxy)-2-{(25,4R)-1-[(benzyloxy)carbonyl]-4-
methoxypyrrolidin-2-yl }-6-hydroxypyrimidine-4-carboxylate
20
OH

NZ OBz
|

/O//,,O)\\N
N 0

“Cbz

N

Dimethyl-2-{ [(amino-{ (2S,4R)-1-[(benzyloxy)carbonyl]-4-methoxypyrrolidin-2-

yl}methylidene)amino]oxy }but-2-enedioate were dissolved in xylene and the solution
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N- (4-fl uorobenzyl)-5-hydroxy-1 5283 H,c~N off ]
Fret hyl - 6- ox0-2-{4-[(2-pyridin- \ N 3-ylpiperidin-I- 18 April 2006
lyl)nmet hyl ] phenyl )-1,6- " o dihydropyrimdine-4- carboxam de (TFA salt) N

220N- (4- nzyl)-5-hydroxy-1276 (M)1 F OH net hyl-Rsgd¥fie; 6- H ~—~ /
I 3 di hwyglrdg%%?ﬁm di ne-4- N carboxami de N Nom, O

230N- (2, 3-di met hoxybenzyl ) -5-3201 H3c' hydroxy- 1-nethyl-6-o0xo- 1,6- AH

di hydropyrimdine-4- %Nid NDb _ ‘

stirred at 150°C for 3 hours and at room temperature overnight. Xylene was
concentrated in vacuo. To the crude compound, dissolved in pyridine, benzoic
anhydride (1.3 eq.) was added and the reaction mixture was stirred at room
temperature overnight. The solution was concentrated in vacuo and the crude
5  dissolved in ethyl acetate washed with 1 N HCI, saturated aqueous NaHCO; and

brine, dried on Na;SOy, filtered and evaporated in vacuo. The crude product was
purified by flash chromatography on silica gel (eluent ethyl acetate: petroleum ether =
10:90) and showed a 1:1 mixture of rotamers by NMR.
'H NMR (DMSO-ds, 400 MHz, 300 K) & 13.5 (s, 1H), 8.09 (t, J= 7.0 Hz, 2H), 7.82-

10 7.75 (m, 1H), 7.66-7.61 (m, 2H), 7.40-7.25 (m, 4 H), 7.12-7.06 (m, 1H), 5.10 (s, 1H),
5.09 (d, J= 12.5 Hz, 0.5H), 4.88 (d, J= 12.5 Hz, 0.5H), 4.66 (dd, J= 16.2 and 8.0 Hz,
1H), 4.10-4.00 (m, 1H), 3.74 (s, 3H), 3.75-3.60 (m, 2H), 3.25 (s, 3H), 2.45-2.40
(partially under DMSOQ) (m, 1H), 2.13-2.03 (m, 1H).

Step 6: Methyl-5-(benzoyloxy)-2-{(2S,4R)-1-[(benzyloxy)carbonyl]-4-
15 methoxypyrrolidin-2-yl}-1-methyl-6-oxo-1,6-dihydropyrimidine-4-
carboxylate
0
OBz
~ N I
\ x> 0
OI IZh N ~
N_ @)
Cbz

To methyl 5-(benzoyloxy)-2-{(2S,4R)-1-[(benzyloxy)carbonyl]-4-methoxypyrrolidin-
20 2-yl}-6-hydroxypyrimidine-4-carboxylate, dissolved in dioxane, LiH (1.4 eq.) was
added and the reaction mixture stirred at 38° C for 40 minutes. The temperature was
raised to 60°C and dimethyl sulphate (1.3 eq.) was added dropwise. After two hours
the reaction mixture was cooled down to 0°C and HCI 1 N was added to quench the
reaction. The reaction mixture was extracted with ethyl acetate and the organic phase
25  washed with HC] 1N, saturated aqueous NaHCOj5 and brine, dried on Na,SOy, filtered

and concentrated in vacuo. The desired product was isolated by flash chromatography
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| O oxam 3e car o O, 240N-[4-fluoro-2-(M) 3441 off F

(trifluoromethyl)benzyl]-5- i tc' N hydroxyl-methyl-6-oxo- 1]%April 2006N N-
di hydropyri m dine- 0 carboxamde F F F -146 18 April
PCT/GBO QQ&ZE%TQSCN-(B chl oro- 4- net hyl benzyl ) - 5- 3081 pBf

hydr oxyl

10

15

20

25

§345455

6- oxo-1, 6- Ndi hydropyrim di ne-4- N\ cargoxanide \' G

on silica gel (eluent ethyl acetate: petroleum ether = 30:70) as a 1:1 mixture of
rotamers by NMR:

'"H NMR (DMSO-dg, 400 MHz, 300 K) & 8.08 (t, J= 6.8, 2H), 7.82-7.75 (m, 1H),
7.66-7.61 (m, 2H), 7.38-7.22 (m, 4H), 7.08-7.02 (m, 1H), 5.18-5.12 (m, 1H), 5.13 (d,
J=13.1 Hz, 0.5H), 5.07 (d, J= 13.1 Hz, 0.5H), 5.06 (d, J= 12.4 Hz, 0.5H), 4.84 (d, J=
12.4 Hz, 0.5H), 4.08-4.17 (m, 1H), 3.73 (s, 3H), 3.75-3.55 (m, 2H), 3.65 (s, 1.5H),
3.44 (s, 1.5H), 3.26 (s, 3H), 2.62-2.52 (partially under DMSO) (m, 1H), 2.30-2.15 (m,
1H).

MS: m/z 522 (M-+H)*

Step 7: Benzyl-(25,4R)-2-(4-{ [(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidin-2-yl)-4-methoxypyrrolidine-1-
carboxylate

0 :
: ~ OH F
y JR LY
N N
(3n“<i:f1//L\N
N -0

“Cbz
To methyl-5-(benzoyloxy)-2-{ (2S,4R)-1-[(benzyloxy)carbonyl]-4-methoxypyrrolidin-

2-yl}-1-methyl-6-ox0-1,6-dihydropyrimidine-4-carboxylate,dissolved in methanol, 4-
F-benzylamine (3 eq.) was added. The reaction mixture was stirred at reflux
overnight. Methanol was removed in vacuo and the residue triturated with ethyl ether
to give the title product as a 4:6 mixture of rotamers by NMR:

'H NMR (DMSO-dg + TFA, 400 MHz, 300 K) & 14.0 (bs, 1H), 8.92 (t, J = 6.4 Hz,
0.4H), 8.73 (t, J = 5.9 Hz, 0.6H), 7.35-7.25 (m, 4H), 7.20-7.05 (m, 4H), 6.93 (d, J=
7.5 Hz, 1H), 5.09-4.95 (m, 1H), 5.09 (d, J= 12.3 Hz, 0.6H), 4.75 (d, J= 12.3 Hz,
0.6H), 5.05 (d, J= 13 Hz, 0.4H), 4.98 (d, J= 13 Hz, 0.4H), 4.52-4.43 (m, 2H), 4.12-
4.06 (bm, 0.4H), 4.06-4.02 (bm, 0.6H), 3.87 (dd, J=11.5 and 4.5Hz, 0.4H), 3.84 (dd,
J= 12 and 2.7Hz, 0.6H), 3.65-3.55 (m, 1H), 3.59 (s, 1.2H), 3.41 (5, 1.8H), 3.25 (s,
3H), 2.45-2.40 (partially under DMSO) (m, 1H), 2.30-2.15 (m, 1H).

MS: m/z 511 (M+H)*
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0 260 Chiral 5-hydroxy-N-((1R, 2S)-2-4903 Nc~ N

OHhydr oxy- 2, 3-di hydro-1 Hinden- ~C\N~ ~N1-yl]-1-met hyl - 2- { 418 April 2006

ge':]hél pi perazin-1- I)meth ~NOI] '"hen 1)-6-0x0-1 6-y p HO
i hydro lohdhe-4- arb ide (TFA salt) 270 chlrai _

N (A f U0l ’eﬁ% )-5-hydroxy-24813 ] HA | O _ F (4 TS

(met boxynet hyl ) pyrrolidin-1- N/ yl]nmethyl}phenyl)-1-nmethyl-6- "

0xo0-1, 6-di hydropyri m di ne- 4-

10

15

20

25

Step 8: N-(4-fluorobenzyl)-5-hydroxy-2-{(2S,4R)-4-methoxypyrrolidin-2-yI]-
1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide

Benzyl-(2S,4R)-2-(4-{ [(4-fluorobenzyl)amino]carbonyl } -5-hydroxy-1-methyl-6-oxo-
1,6-dihydropyrimidin-2-yl)-4-methoxypyrrolidine-1-carboxylate was dissolved in
methanol and Pd/C 10%wt (14%w/w) was added. The mixture was stirred under Hj
atmosphere at room temperature. After 2 hours the reaction mixture was filtered and
methanol was removed in vacuo to give title compound.

'H NMR (DMSO-d¢+TFA, 400 MHz, 300 K) & 12.58 (bs, 1H), 10.16 (bs, 1H), 9.74
(t, J= 6.3 Hz, 1H), 8.90 (bs, 1H), 7.36 (dd, J = 8.5 and 5.7 Hz, 2H), 7,19 (t, J= 8.8 Hz,
2H), 5.01 (bs, 1H), 4.50-4.60 (m, 2H), 4.19 (bs, 1H), 3.55-3.45 (m, 1H), 3.47 (s, 3H),
3.45-3.35 (m, 1H), 3.32 (s, 3H), 2.74 (dd, J= 13.9 and 7.5 Hz, 1H), 2.17-2.10 (m, 1H).

MS: m/z 377 M+H)*

Step 9: 2-{(28,4R)-1-[(dimethylamino)(oxo)acetyl]-4-methoxypyrrolidin-2-
y1}-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-o0xo-1,6-
dihydropyrimidine-4-carboxamide

To N-(4-fluorobenzyl)-5-hydroxy-2-[(2S 4R)-4-methoxypyrrolidin-2-yl]-1-methyl-6-
ox0-1,6-dihydropyrimidine-4-carboxamide, tricthylamine (1 eq.) was added. The
reaction mixture was cooled down to 0°C and methyl chlorooxoacetate (3 eq.) was
added. After 1 hour the reaction mixture was concentrated and a big excess of
dimethylamine 2M in THF (30 eq.) was added The reaction mixture was concentrated

and the desired compound was isolated by HPLC purification (Waters, Symmetry Cig,
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H 3Ccar boxam de (TFA salt) 28Chiral N-(4-fluorobenzyl)-5-hydroxy- 24813

Hc, NI OH (4-{[(2S)-2- ." (methoxynethyl)pyrrolidin-1- 18 April2006

Q] et hyl } phenyl ) -1-nmet hyl -6- N oxo-1, 6-di hydropyri m di ne-4- pcar boxam de
(TFA salyg ox3N7§ 4- f 1 uorobenzyl) - 2- (4- ([ (4- 4913 ftc of bergrozoarss

f1 uorobenzyl)am nolnethyl}ph F / | N F enyl)-5-hydroxy-I-nethyl-6- |
oxo-1 16-di hydropyrimdine-4- N, carboxam de (TFA salt)

302-benzyl - N- (4-fl uorobenzyl )-5-4671 hydroxy-|-(2-norpholin-4-

yl ethyl)-6-0x0-1,6- OH F dihydropyrimdine-4- I NI ( \Ncarboxam de (TPA
salt) 0 31cH3 O1-[2-(di net hyl am no)ethyl]-N-335 H C'N~~~N OH ,

F(4- f | uor oAy Y9x50RmheIGtRyitiBwatexddlacdiondtrily contyiying Ol e trifluetoacetic

acid) as a 2:8 mixture of rotamers by NMR:
'H NMR (DMSO-dg, 400 MHz, 340 K) 8 11.9 (bs, 1H), 8.99 (bs, 0.8H), 8.85 (bs,
0.2H), 7.40-7.30 (m, 2H), 7.14 (t, J= 8.8 Hz, 2H), 5.21 (t, J=7.5 Hz, 1H), 4.54 (dd, J=

5 14.9 and 6.7 Hz, 1H), 4.45 (dd, J= 14.9 and 6.4 Hz, 1H), 4.10 (bs, 1H), 3.91 (dd, J =
11.6 and 4.6 Hz, 0.2H), 3.79 (dd, J= 11.2 and 4.4 Hz, 0.8H), 3.60-3.50 (m, 1H), 3.58
(s, 2.4H), 3.48 (s, 0.6H), 3.29 (s, 0.6H), 3.27 (s, 2.4H), 2.87 (s, 2.4H), 2.81 (s, 2.4H),
2.64 (s, 0.6H), 2.57 (s, 0.6H), 2.70-2.50 (m, 1H), 2.30-2.20 (m, 0.8H), 2.20-2.10 (m,
0.2H).

10  MS: m/z 476 (M+H)"

EXAMPLE 18

N'-[1-(4-{[(4-fluorobenzyl)amino]carbonyl } -5-hydroxy-1-methyl-6-ox0-1,6-
dihydropyrimidin-2-yl)-1-methylethyl]-N N*-dimethylethanediamide (11).

o .
~~ OH F
N X N
| 0] 0]
Stepl: 2-Amino-2-methylpropanenitrile
NH,
20  Organic Synthesis Coll. Vol.II pg 29
Acetone cyanohydrin was diluted with MeOH (approx. 3 mmol/mL). The solution

15

was cooled and saturated with ammonia gas, and the reaction mixture was allowed to
stand for one day. The excess of ammonia and methyl alcohol were evaporated by
rotary evaporation. Residue consisted in the title product.

25
Step 2: Benzyl 1-cyano-1-methylethylcarbamate
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s-b \Vid I It TFA oxam e ( Nsa ) car O

32NN- (4- f 1 uor obenzyl ) - 5- hydr oxy- 355 oxo- 1- (pyri di n-3-yl met hy8 Apti] 8006

di hydropyri m di ne-4- F carboxam de (TFA salt) N I Ncarboxam de 0 18 April
2006 WOPg6H33847 PCT/ GB02/ 04753 332-benzyl - N- (4-f 1 uohebripeyhsds- 4511

hydr oxy- 6- oxo-1-(2-pyrrolidin- | th ON 01
H
@\/O\H/N)(//N
o)

To a suspension of 2-amino-2-methylpropanenitrile in water an equimolar amount of
Na,CO; and a slight excess (1.1 eq) of benzylchloroformate were added, with an

5 external cooling. Reaction mixture was stirred o/n at room temperature, extracted in
EtOAc and the organic phase was washed with NaHCO3ss, dried (Na;SOy), filtered

and concentrated. Product was obtained as a white solid.

'H-NMR (CDCls) & 7.48-7.33 (bs, 5 H), 5.15 (s, 2 H), 4.98 (bs, 1 H), 1.68 (s, 6 H);

*C-NMR (CDCls) & 153.33, 13.81, 127.81, 127.63, 127.55, 120.64, 66.56, 46.19,
10 26.67, MS (M+1) m/z 219.

Step 3: Benzyl _2—amin0-2—(hydroxyimino)-1,l—dimethylethylcarbamate.
o.__N_
hig NH;
0]

Hydroxylamine hydrochloride in methanol was added to an equimolar stirred solution

15

of potassium hydroxide in methanol. The mixture was stirred for 15 min and the
precipitated potassium chloride was removed by filtration. The filtrate was added to
an equimolar amount of the nitrile and the solution stirred overnight at 40 °C, then

20  cooled to room temperature and concentrated. The resulting residue was triturated
with water and the white solid, after drying under vacuum, consists mainly in the title
product.
TH-NMR (DMSO) 8 9.12 (bs, 1 H), 7.48 (bs, 5 H), 7.08 (bs, 1 H), 5.33 (bs, 2 H), 4.98
(s, 2H), 1.39 (s, 6 H); MS (M+1) m/z 252.

25
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1 1 6e y OHF, | I-y )- - dihydropyrimdine-4- carboxamde (TFA

salt) 0 342-benzyl - N- (4-fl uor obenzyl ) -5- 465 18 April 2006
C] Nhydroxy 6 oxo 1-(2-piperidin-1 0 OHF ylethyl)-1, 6-di hydropyri m di ne-
4- car g, (TFA salt) N (\ ~ \ 0 PCT/GB02/04753

3502 (1- enzy[pl peridin-2-yl)-N (44514

Step 4: Methyl 2-(1-{[(benzyloxy)carbonyljamino }-1-methylethyl)-5,6-
dihydroxypyrimidine-4-carboxylate.

OH
Dot L1
Ho
O O
0] @)

Benzyl 2-amino-2-(hydroxyimino)-1,1-dimethylethylcarbamate was suspended in

5 chloroform and treated with 1.2 eq of dimethylacetylenedicarboxylate and reaction
was refluxed overnight. After cooling at room temperature, volatiles were evaporated
and the residue was taken into xylene and heated at 145 °C for 48 h. The reaction
mixture was stirred at room temperature overnight to allow the precipitation of the
product (5) as a light brown solid. This solid was collected by filtration and washed

10  with diethyl ether.

'H-NMR (DMSO) & 12.54 (s, 1 H), 10.21 (s, 1 H), 7.44 (bs, 1 H), 7.30 (bs, 5 H), 4.95
(s, 2 H), 3.80 (s, 3 H), 1.47 (s, 6 H); MS (M+1) m/z 362.

Step 35: Methyl 5-(benzoyloxy)-2-(1-{[{(benzyloxy)carbonyl]Jamino}-1-
15 methylethyl)-6-hydroxypyrimidine-4-carboxylate.
OCOPh

H
O\“/N
o)
To a stirred solution of methyl 2-(1-{ [(benzyloxy)carbonyl]amino }-1-methylethyl)-
5,6-dihydroxypyrimidine-4-carboxylate in pyridine, 1.1 eq of benzoic anhydride were
20 added and stirring prolonged at room temperature over night. Pyridine was evaporated

and residue was taken in ethyl acetate and washed with 1 N HCI and brine. Organic
layer was separated, dried (Na,SO4), filtered and concentrated by rotary evaporation
and residue was purified by flash column chromatography (SiO2, petroleum

ether/ethyl acetate 60/40 v/v as eluant). Collection and evaporation of appropriate
25  fractions afforded title product.
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H C, N OH Ffluorobenzyl)-5-hydroxy-I- nethyl-6-oxo-1, 6-
Ndi hydr opyri m di ne-4- N O carboxanide (TFA salt) i 18 April 2006
360N- (4-fl uorobenzyl)-5-hydroxy-13754 HOC-, off F nethyl-2-(1

met hyl pl\?ﬁgg‘{é@ed}ﬁi \ Nyl )-6-o0xo0-1,6- \ Ndi hydropyrim qikﬁl}a}ﬁg‘f 3CN: "

Ocar boxa salt) 3702-(1-benzyl pi peridin-3-yl)

Ffl uor obenzyl ) -5-hydroxy-1- N " \nethyl-6-o0xo0-1,6- dihydropyrim dine-4-
\ N~ carboxam de (TFA salt) 0 1-{3- 38CH F[ (di net hyl am no) net hyl | benzyl
4113 )-N-(4-fluorobenzyl)-5-hydroxy 6-oxo-1, 6-di hydropyri m di ne-4- H, C,
Ocar boxam de (TFA salt) CH3 39CH6 ON- (2, 3-di net hoxybenzyl)-1-[2-3771 OH
(di met hyl amii RNRYBVIC) 3120%s; L HY, 8.18 ()Y 4oz, BX 9:63 (67 =M.z, 1 H),

7.50 (t, J = 7.5 Hz, 2 H), 7.32 (bs, 5 H), 5.54 (bs, 1 H), 5.05 (s, 2 H), 3.82 (s, 3 H),
1.67 (s, 6 H); MS (M+1) mn/z 466.

5 Step6: Methyl 5-(benzoyloxy)-2-(1-{ [(benzyloxy)carbonylJamino}-1-
methylethyl)-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxylate

_ O
OTN \N O
O O

To a stirred solution of LiH (1.1 eq) in dioxane, methyl 5-(benzoyloxy)-2-(1-
{[(benzyloxy)carbonyl]amino }-1-methylethyl)-6-hydroxypyrimidine-4-carboxylate
10  was added and the mixture was stirred at 38 °C for 45 min. After cooling down to
room temperature, dimethylsulfate (1.3 eq) was added and reaction mixture was
heated at 60 °C for 2 h. Mixture was then cooled to room temperature, dioxane
evaporated and residué was purified by flash chromatography, eluting with 65/55 v/v
petroleum ether/ethyl acetate. Collection and evaporation of appropriate fractions
15 afforded the title product.
'H-NMR (CDCl3) 8 8.19 (d, J=7.3 Hz,2 H), 7.65 (t, /=73 Hz, 1 H), 7.51 (1, J = 7.6
Hz, 2 H), 7.33 (bs, 5 H), 5.63 (bs, 1 H), 5.03 (s, 2 H), 3.80 (s, 3 H), 3.63 (bs, 3 H),
1.72 (s, 6 H); MS (M+1) m/z 480.

20 Step8: Benzyl 1-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-
6-ox0-1,6-dihydropyrimidin-2-yl)-1-methylethylcarbamate.

O
~ OH F
@\/ N ! I H\/O/
O\H/N7€§N N
0] 0

25  To a methanolic solution of methyl 5-(benzoyloxy)-2-(1-
{[(benzyloxy)carbonyl]amino }-1-methylethyl)-1-methyl-6-0x0-1,6-
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di hydropyrim dine-4- ' o o carboxam de (TFA salt) CH
440N (2, 3- di et hoxybenzyl )-5-3971 N OH hydr oxy- 6- oxo- 1- ( pyr L 8iARriB2006
ylmethyl)-1,6- | idi -~ dih Nd i 4 ne- Nropyr oom - y O

o carbo FA salt) CH3 -148 18 April 2006 WD 03/ . / GB02/ 04753
p NA-( 4§?§h§&8@gnzyl ) - 5- hydr oxy- petrBoZ05T

dihydropyrimidine-4-carboxylate, p-fluoro benzylamine (3 eq) was added and mixture
was refluxed over night. After evaporation of methanol, residue was taken in EtOAc,
washed with 1N HC] and brine, dried (Na;SOy), filtered and evapdrated to obtain the
title product.

5 !H-NMR (CDCls) 8 11.9 (bs, 1 H), 7.79 (bt, 1 H), 7.35-7.29 (m, 7 H), 7.07 (t, /= 8.6
Hz, 2 H), 5.27 (bs, 1 H), 5.02 (bs, 2 H), 4.58 (d, J = 6.2 Hz, 2 H), 3.67 (s, 3 H), 1.70
(s, 6 H); MS (M+1) m/z 469.

Step 9: 2—(1-amino-1—methylethyl)-N-(4-ﬂuorobenzyl)-5—hydroxy-l-methyl-6-
10 0xo0-1,6-dihydropyrimidine-4-carboxamide.
o)
~ OH F
LI Y
HoN X N
O

A methanolic solution of Benzyl 1-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-
15  1-methyl-6-oxo-1,6-dihydropyrimidin-2-yl)-1-methylethylcarbamate was stirred over

night under a hydrogen atmosphere in the presence of catalytic 10% Pd/C. Catalyst

was then filtered off through celite, and the filtrate was concentrated. Product was

obtained after trituration with ethyl ether.

'H-NMR (DMSO) & 12.31 (bs, 1 H), 9.68 (bt, J = 6.6 Hz, 1 H), 8.60 (bs, 2 H), 743
20 (dd,J=8.4Hz,J=5.7Hz,2H),7.20(t,J=8.8 Hz, 2H), 4.54 (d, /= 6.6 Hz, 2 H),

3.56 (s, 3 H), 1.73 (s, 6 H); MS (M+1) m/z 335.

Step 10: Methyl {[1-(4-{[(4-fluorobenzyl)amino]carbonyl}-5-hydroxy-1-
methyl-6-0xo0-1,6-dihydropyrimidin-2-yl)-1-
25 methylethyl]Jamino } (oxo)acetate.

-128 -




i-tcl OH F 1-nethyl-N2-(2-norpholin-4- 41N ylethyl)-6-0x0-1,6- 4346 NI
di hydropyrim dine-2,4- o o odi cazboxani de (TPA salt) o lgApﬂl 2006
N-(4-f|uorobenzy|) 5- hydroxy- 6 42off F oxo-1-[3-(pyrrolidin-1- 4373

Nyhnet hyj, gqt, -1, 6- Odi hydr opyrinvdi ne-4- car boxalirb@I/Q;B(,il,'ﬁes;,sal t) o N
(4f|uoro enzyl)-5- hydroxy 43CH F [ 3- (norphol i n-4-

Nyl net hyl ) benzyl ] - 6- oxo-1, 6- rN di hydropyri m di ne-4- Ocar boxam de (TFA
salt) HF N (4-fluorobenzyl)-5-hydroxy-1 N {3-[(4-nethyl pi perazi n-1-
44" Cr yl) et hyl ] benzyl } - 6-oxo-1, 6- 4663

E¥vee¥es

To a stirred mixture of 2- (1~ammo- -methy]ethyl)-N-(4—ﬂuorobenzyl) -5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide (4) and triethyl amine (3 eq) in
| chloroform, methyl chlorooxoacetate (1.5 eq) was added with an external cooling.
5 PFinished the addition, the ice bath was removed and the mixture was stirred at room

temperature for 3h. Reaction mixture was then partitioned between chloroform and
IN HCL. Organic layer was separated, washed with brine, dried (Na»;SQOy), filtered and
concentrated to obtain title product.
'H-.NMR (DMSO) & 12.2 (bs, 1 H), 9.47 (s, 1 H), 9.04 (t, J = 6.3 Hz, 1 H), 7.38 (dd,

10 J=84Hz,J=5.7Hz 2H),7.16(t,J=8.8 Hz, 2 H), 4.50 (d, / = 6.3 Hz, 2 H), 3.78
(s, 3 H), 3.45 (s, 3 H), 1.67 (s, 6 H); MS (M+1) m/z 421.

Stepl1: N 1—[1-(4—{ [(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-6-
oxo-1,6-dihydropyrimidin-2-yl)-1-methylethyl]-N* N>
15 dimethylethanediamide (11).

Methyl {[1-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-6-oxo-1,6-
dihydropyrimidin-2-yl)-1-methylethylJamino }(oxo)acetate was refluxed in an excess
of 2 M solution of dimethylamine in THF for 2 h. Reaction mixture was cooled to
20  room temperature, evaporated and residue was purified by RP HPLC (C18,
water/acetonitrile containing 0.1% of trifluoroacetic acid as eluant). Collection and
lyophilization of appropriate fractions afforded the title product.
'H-NMR (DMSO) § 12.19 (s, 1 H), 9.32 (s, 1 H), 9.06 (t, J = 6.4 Hz, 1 H), 7.40 (dd,
J=85Hz,J=5.7Hz,2H),7.18 (t, J = 8.8 Hz, 2 H), 4.51 (d, / = 6.4 Hz, 2 H), 3.55
25 (s, 3 H), 2.93 (s, 3 H), 2.87 (s, 3 H), 1.68 (s, 6 H); *C-NMR (DMSO) § 168.23,
163.76, 163.09, 161.20 (d, J = 96.4 Hz), 158.46, 151.90, 145.49, 134.77, 129.40 (d, J
= 3.2 Hz), 124.29, 115.05 (d, J = 8.5 Hz), 56.50, 41.51, 35.46, 33.42, 32.68, 26.85;
MS (M+1) m/z 434; MS (M+1) m/z 434.
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~ di hydropyri m di ne-4- CANI-1)carboxam de (TFA salt) O _
N- (4-fl uor obenzyl)-5-hydroxy- 6 45N OH oxo- 1-{3-[(4-pyri di h8 Aprib200 L"
"yl pi perazin-1-yl)met hyl ] benzyl} 0 1, 6-di hydropyri m di ne-4- Kcar boxan de

(TFA sal 4-f| uorobenzyl ) -5-hydroxy-1 46N % N- phol i n- 4-
4533 vyl rr\;é%lgg?sj%gnzyl ]-6-0x0-1,6- CN di hydropyri ni di ﬁgTZC{B%i’%@{ boxani de
(TFA salt) o N-(4-fluorobenzyl)-5-hydroxy- 6 471 oxo-1-{2-[(4-pyridin-2-
5293 k"', Fyl piperazin-|-yl)nmethyl]benzyl} C 01, 6-di hydropyri m di ne- 4-
carboxam de (TFA salt) p N-(4-fluorobenzyl)-5-hydroxy- 1 48HNCIN OH F

EXAMPLE 19

Stepl: N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methyl-1-{[(5-methyl-
1,3,4-oxadiazol-2-yl)carbonyl]amino }ethyl)-6-0xo-1,6-
5 dihydropyrimidine-4-carboxamide

O
_ - OH F
~CX R KT
O)YN%\'
0] 0

A solution of 5-methyl-1,3,4-oxadiazole-2-carboxylic acid was treated with 1.9
equivalents of oxaly! chloride and a few drops of anhydrous N,N-dimethylformamide.
10  After 1 h, mixture was concentrated, residue was triturated with n-hexane and directly
added to an equimolar solution of 2-(1-amino-1-methylethyl)-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide (described in step 9,
example 18) in acetonitrile. Triethyl amine (3 c_q) was added to the mixture and the
reaction was stirred overnight at room temperature. Title product was isolated by prep
15 RP HPLC (C18, acetonitrile/water containing 0.1% of trifluoroacetic acid as eluant).
TH-.NMR (DMSO0) 8 12.2 (bs, 1 H), 9.84 (s, 1 H), 9.05 (t, /= 6.5 Hz , 1 H), 7.38 (dd,
J=84Hz,J=56Hz,2H),7.17 (t, J = 8.8 Hz, 2 H), 4.50 (d, J = 6.5 Hz, 2 H), 2.56
(s, 3H), 1.74 (s, 6 H), one methyl signal obscured by water,
MS (M+1) m/z 445.

20
EXAMPLE 20
2-{(25)-1-[(dimethylamino)(oxo)acetyl]-4,4-difluoropyrrolidin-2-yl }-N-(4-
fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-1,6-dihydropyrimidine-4-carboxamide
25
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— . i . 1 N
met hyl - 6- oxo-2-pyrrolidin-2-yl- 3471* 1 1, 6-di hydropyrimdine-4- U ~1-1

N ca?/boxam' de (TFA salt) QN O -149 18 April 2006 WO 03/ 03503 April 2006

PCT/ GB02/ 04753 O N4- (4-fl uorobenzyl)-5-hydroxy- i Hc'NH

1- rrethyl 2-(pyridin-2- 49~N1 N J'\NI o Bz der s 4126 |-
di hydropyél m S?ﬁe ,4- 0 dicarboxam de (TFA salt) frTE

N- (4-fl uor obenzyl) - 5 hydroxy-1 50N OH F (2-hydroxy- 3-norpholin-4- 407 J OH
N | yl propyl)-6-o0xo-1,6- Ndi hydropyri m di ne-4-

@J%@

O N~
|
Stepl: 1-Benzyl-2-methyl-(25)-4-oxopyrrolidine-1,2-dicarboxylate
o)
O—
\
Cbz O

5 A solution of dimethyl sulfoxide (2.1 eq) in dry dichloromethane was added dropwise

to a stirred solution of oxalyl chloride (1.01 eq) in dry dichloromethane (1.25 N) at —
78 °C under N, atmosphere. After 15 min, a solution of the commercially available 1-
bcnzyl-2—methy]—(ZS,4R)-4-hydroxypyrrolidine—l,2-dicarboxylate in dry
dichloromethane was added slowly, and stirring was continued for 30 min at —78 °C.

10  After addition of triethylamine (5 eq), the mixture was gradually warmed up to room
temperature. The mixture was quenched with water and aqueous layer was separated
and extracted with dichloromethane. The extract was washed with brine and dried
over Na,SO,. Concentration of the solvent in vacuo gave a residue, which was
purified by flash cromatography (ethyl acetate:petroleum ether = 3:7) to give title

15  product as a yellow oil.

'H NMR (DMSO-dg+TFA, 400 MHz, 330 K) 8 7.40-7.32 (m, 5H), 5.20-5.09 (m, 2H),
4.79 (4,7 =9.7Hz, 1H), 3.95 (d, J = 17.9 Hz, 1H), 3.78 (d, ] = 17.9 Hz, 1H), 3.64 (s,
3H), 3.13 (dd, I = 18.7 and 10.6, 1H), 2.62 (dd, J = 18.7 and 2.7 Hz, 1H).
MS: m/z 278 (M+H)*

20
Step 2: 1-Benzyl 2-methyl (25)-4,4-difluoropyrrolidine-1,2-dicarboxylate

-131-



Ocar boxam de (TFA salt) o N-(4-fluorobenzyl)-5-hydroxy-1 5loff F
[ 4- (norphol i n-4- 4533 | Nyl nethyl)benzyl]-6-o0xo-1,6- CN O 18 April 2006
di hydropyri m di ne-4- Ocarboxam de (TFA salt) O

N-(4-fl | )-5-hydroxy-1 52F CI OH F net hyl - 2- (25 i n-4- 390. 97
Lyl et hy@@-%g%?l, 6 N di hydropyrimidine 4 TN N RepERiAT, (TFA sal t)
o0J 00 2-(2,2-dinethoxyethyl)-N(4- 53H3cNoH3C,N CH , F
fl uorobenzyl) - 5- hydroxy-1- 3661 H3C, 0 \ N Nnet hyl -G oxo-1,6
di hydr opyri m di ne-4- Ocarboxam de o 2-(2, 3-di hydro-|1 Hindol -2-yl)- 54H3c\
\ off F N-(4-fluorobenzyl)-5-hydroxy-1

F

F

O—
N

Cbz O
A solution of 1-benzyl-2-methyl-(25)-4-oxopyrrolidine-1,2-dicarboxylate in
dichloromethane was slowly added to a solution of diethylaminosulfur fluoride in
dichloromethane precooled to — 78 °C. The reaction mixture was warmed to room
5  temperature and mixed with cold water. The organic layer was separated, washed with
water, dried over Na;SOy and evaporated to give title compound as a yellow oil.
JHNMR (DMSO-ds, 400 MHz, 330K) & 7.40-7.32 (m, 5H), 5.16-5.12 (m, 2H), 4.63
(br s, 1H), 3.96-3.80 (m, 2H), 3.65 (s, 3H), 3.15-2.86 (m, 1H), 2.56-2.45 (partially
under DMSO) (m, 1H).
10 'F NMR 'H-"°F dec (DMSO-ds, 400 MHz, 330 K) 8 — 98.13 (d, J = 223.7 Hz) +
—98.72 (d, J = 223.6 Hz) (rotamer a), —101.38 (d, J = 190.7 Hz) + -102.00 (d, J =

191.3 Hz) (rotamer b) (2F).
MS m/z 300 (M + H)".
15 Step3: 1-[(Benzyloxy)carbonyl]-4,4-difluoro-L-proline
: F
F
OH
\
Cbz O

A solution of 1-benzyl 2-methyl (25)-4,4-difluoropyrrolidine-1,2-dicarboxylate in

methanol was refluxed with 2N NaOH (2 eq) for 2 hours. Methanol was removed and

pH adjusted to 1 with 3 N HCI obtaining a suspension which was extracted several
20  times with ethyl acetate. Combined organics were dried over Na,SO4 and evaporated

to give title product as a dark brown oil.

' NMR (DMSO-dg, 400 MEz, 330K) & 12.96 (br s, 1H), 7.36-7.31 (m, SH), 5.11 (s,
2H), 4.50 (bs, LH), 3.91-3.80 (m, 2H), 3.01-2.82 (m, 1H), 2.56-2.41 (partially under
DMSO) (m, 1H).

25 . MS: m/z 284 (M-H)*.

Step 4: Benzyl-(2S)-2-aminocarbonyl-4,4-diflucropyrrolidine-1-carboxylate

-132-




3951* Nnet hyl - 6-oxo-1, 6- di hydropyrim dine-4- / \ N ocarboxam de (HC1
salt) 0 2-[2-(4-benzoyl pi perazin-l1- 55ffc~ oFi F 18 April 2006
yl)ethyl]-N(4-fluorobenzyl)-5- 4947 | hydroxyl - net hyl - 6-o0xo0-1,6- \ ~

~"di hydr, |.00.di ne-4- Ocarboxamde 0 o 2-[1-(N,N 5 f F
di et hylvg(%%({? 7gi peridin-2-yl]- 4465 \NN-(4-fl uorobengy &Bg%%fr oxy-1

nmet hyl - 6- oxo-1,6- N ~ O di hydropyrim di ne-4- ~cH3 carboxanilde (TFA salt)
N ci 3 -150 18 April 2006 WO 03/ 035077 PCT/ GB02/ 04753
570N- (4-fl uorobenzyl) - 5- hydr oxy- 14094 net hyl - 2- (1- net hyl - 2, 3-di hydro

F

y NH,

Cbz O
To a stirred solution of 1-[(benzyloxy)carbonyl]-4,4-difluoro-L-proline, pyridine (0.6
eq.) and di-t-butyl dicarbonate (1.3 eq) in dioxane, ammonium bicarbonate (1.26 eq)
was added and the mixture was stirred at room temperature for 20 hours. Dioxane was
5 concentrated and the residue dissolved in ethyl acetate and washed with HC1 1 N,

saturated aqueous NaHCOj3 and brine, dried over Na;SOy, filtered and evaporated in
vacuo to obtain a yellow oil.
Two sets of signals, two conformers (ratio 1:1) were present.
'H NMR (DMSO-dg, 400 MHz, 300 K) § 7.56 (d, J = 15.4 Hz, 1H), 7.39-7.34 (m,

10 5H),7.17 (d,J = 19.3 Hz, 1H), 5.10-5.08 (m, 2H), 4.42 (dd, T =9.3 and 4.7, 0.5 H),
4.34 (dd, Y = 9.2 and 4.6 Hz, 0.5 H), 3.92-3.73 (m, 2H), 2.90-2.72 (m, 1H), 2.43-2.30
(m, 1H).
MS: m/z 285 (M+H)".

15 Steps: Benzyl-(25)-2-cyano-4,4-difluoropyrrolidine- 1-carboxylate
F
F
X
N SN
Cbz

A solution of benzyl-(2S)-2-aminocarbonyl-4,4-difluoropyrrolidine-1-carboxylate and
triethylamine (2.1 eq.) in dichloromethane was cooled to 0°C and trifluoroacetic
anhydride (1.1 eq.) was added dropwise under nitrogen. Stirring was continued for 1
20  hour allowing the mixture to reach room temperature. Volatiles removed in vacro and
residue taken up in ethyl acetate, washed with HCI 1N, brine and dried over Na;SOj.
Evaporation gave title compound as brown oil.
'H NMR (DMSO-dg, 400 MHz, 300 K) & 7.40-7.34 (m, 5H), 5.20-5.03 (m, 3H),
3.99-3.72 (m, 2H), 3.06-2.69 (m, 2H).
25
Step 6: Benzyl-(25)-2-[amino(hydroxyimino)methyl]-4,4-difluoropyrrolidine-
1-carboxylate
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H3C. %H F1H-indol -2-yl)-6-0x0-1 6- , dihydropyrimdine-4- /"
car boxani de (HCL sal t) CH3 580N- (4-fl uorobenzyl)-5-hydr oxy- 1&@9)11’129{)6: N OH
~F net hyl - 6-o0x0-2-(1,2,3,4- | N/ Itetrahydroquinolin-2-yl)-1,6-

Ndi hydr Lne-4- | N O i carboxam de (TFA salt)
590I\|—(4Q?ﬁ¥g%dr% énzyl) - 5- hydr oxy- 14234 NC, N OH F PETIGBOZI04753

met hyl - 2-(1-nethyl -1, 2, 3,4- Nt etrahydroqui nolin-2-yl)-6-o0xo-

1, 6-di hydropyri m di ne-4- Ccarboxam de (TFA salt) 600 Chiraltert-butyl
(2S,4R)-4-552.81 H,c." CHF /[ (benzyloxy)-2-(4-{[(4- |

fl uor obenzyl ) am no] carbonyl)- | | 1

F
N\
N-OH

ébz NH;

A solution of benzyl-(25)-2-cyano-4,4-difluoropyrrolidine-1-carboxylate,

hydroxylamine hydrochloride (1.4 eq.) and triethylamine (1.7 eq.) in ethanol was

refluxed under nitrogen for 5 hours. Mixture was concentrated and residues taken up
5  in ethyl acetate and washed with water and brine. Combined organics were dried over

Na»SO4 and evaporated to give title compound as a foam.

'H NMR (DMSO-ds, 300 MHz, 330 K) § 9.12 (bs, 1H), 7.38-7.34 (m, SH), 5.36 (bs,

2H), 5.13 (d, = 14.4 Hz, 1H) + 5.09 (d, J = 14.4 Hz, 1H), 4.56 (dd, ] = 8.6 and 4.9

Hz, 1H), 4.07-3.76 (m, 2H), 2.80-2.71 (m 1H), 2.60-2.51 (partially under DMSO) (m,

10 1H).
MS: m/z 300 (M+H)*.

Step 7: Dimethyl-2-{[(amino-{(25)-1-[(benzyloxy)carbonyl]-4,4-
difluoropyrrolidin-2-yl }methylidene)amino]oxy } but-2-enedioate
F.'

F
N~

Y 0]
II\I COOMe
Cbz NH; I

15 COOMe
A solution of benzyl-(25)-2-[amino(hydroxyimino)methyl]-4,4-difluoropyrrolidine-1-
carboxylate and dimethylacetylendicarboxylate (1.2 eq.) in chloroform was refluxed
for 1 hour under nitrogen and the solution was concentrated. Residue was purified by
flash chromatography on silica gel, (eluent: petroleum ether:ethyl acetate = 7.5:2.5), to
20  give the desired product as a 3:1 mixture of two isomers by 'H NMR.
'H NMR (DMSO-dg, 300 MHz, 330 K) §7.45 -7.25 (m, 5H), 6.63 (bs, 1.5H), 6.30
(bs, 0.5H), 5.62 (s, 0.75H), 5.60 (s, 0.25H), 5.13 (s, 2H), 4.58 (dd, J = 9.1 and 4.9 Hz)
+ 4.57 (dd, partially overlapped) (1H), 3.96-3.86 (m, 2H), 3.79 (s, 2.2H), 3.74 (s,
0.8H), 3.66 (s, 0.8H), 3.61(s, 2.2H), 2.93-2.81(m, 1H), 2.56-2.43 (partially under
25 DMSO)(m, 1H).
MS: m/z 442 (M+H)".
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5 - h

Nd "I h 6 6- , - y Oroxy- -met y -oxo- - O

di hydropyrimidin-2- H' OH, yl)pyrrolidine-I-carboxylate O 18 April 2006

WO 03/035077 PCT/GB02/04753
Step 8: Methyl-2-{(25)-1-[(benzyloxy)carbonyl]-4,4-difluoropyrrolidin-2-yl }-
5,6-dihydroxypyrimidine-4-carboxylate
OH
NE OH
|
y 0O
F N ~
N O
F Cbz

10

15

20

25

A solution of dimethyl-2-{[(amino-{(25)-1-[(benzyloxy)carbonyl]-4,4-
difluoropyrrolidin-2-yl }methylidene)amino]oxy } but-2-enedioate in o-xylene was
refluxed for 6 hours. Then the reaction was cooled down and concentrated at
rotavapor. Ethyl ether was added until precipitation of a solid that was filtered,
washed with other ethyl ether and dried to give the title pyrimidine as a brown solid.
Two sets of signals, two rotamers (ratio 1:1) were present.

'H NMR (DMSO-dg, 400 MHz, 300 K) § 12.97 (s, 1H), 10.38 (s, 1H), 7.40-7.29 (m,
3H), 7.22-7.15 (m, 1H); 7.10-7.05 (m, 1H), 5.12 (d, J = 12.6 Hz, 0.5H) 5.10 (s, 1H),
4.89 (d, I = 12.6 Hz, 0.5H), 4.86-4.72 (m, 1H), 4.10-3.86 (m, 2H), 3.81 (s, 3H),
2.90-2.85 (m, 1H), 2.64-2.53 (partially under DMSO) (m, 1H).

MS: m/z 410 (M+H)".

Step 9: Methyl 5-(benzoyloxy)-2-{(25)-1-[(benzyloxy)carbonyl]-4,4-
difluoropyrrolidin-2-yl }-6-hydroxypyrimidine-4-carboxylate
OH

Methyl-2-{(28)-1-[(benzyloxy)carbonyl]-4,4-difluoropyrrolidin-2-y1 }-5,6-
dihydroxypyrimidine-4-carboxylate in dry pyridine was treated with benzoic
anhydride (2 eq.) overnight at room temperature.

The mixture was evaporated, taken up in ethyl acetate and washed with HC] 1N and
brine. Organics were dried over Na;SOy, filtered and evaporated to obtain an oil
which was purified by flash chromatography on silica gel (eluent: ethyl
acetate:petroleum ether = 7:3).
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610 Chiraltert-butyl (2S,4R)-2-(4-{[(4-463.21* H C 1N OH .

Ff | uor obenzyl ) ami no] car bonyl )- 5-hydroxy-1| - net hyl - 6- oxo- 1, 68 Aphl 2006

Ndi hydropyrim di n-2-yl)-4- HCh drox olidine-1- Y YPYn y -carboxylate
01-13C Qg(ghg/&?(if- [ (2S, 4R) - 4-4531* H, C, %H F(benzyl OX¥EP,§;I§5964I7QI n-2-yl]-N
(4-fluorobenzyl)-5-hydroxy-1- \0 Onet hyl - 6- oxo-1, 6- di hydropyri m di ne-4-
carboxam de (TFA salt) 630 Chiral N-(4-fluorobenzyl)-5-hydroxy- 2362.81*
H3CIN OH F[(2S, 4R) - 4- hydroxypyrrolidin-2 vyl]-1-nmethyl-6-oxo-1,6- \

di hydr opyri m di ne-4- N Ocarboxam de (HCl salt) 640

Chiral N-(4-fl uorobenzyl)-5-hydroxy-2376.84 H3C, N OH F

[(2S, 4R) - 4- MHMWMSO-@ITEOM-IE%()(K)iSCiB.rS-l%bé,’!IH),JB’.F@% 78z om),
, 6- 0X0- 1, 65 gj i ni.dine- 4~ Ho'ecarhax TFA salt) CH3 - 151 18
Fori 1 9006 by B IR THE TR ofe 5 807917 b sho) Bab s, 200, b
Chi r al 2- [ ( 28,14R).3 Hz( bEh AP SE) () 2K 6, 1545, %8), 3.03-2.98 (m, 2H).
et hyl pyr r opisdinfl; AayM+e)*.( 4-

3 .

Step 10: Methyl-5-(benzoyloxy)-2-{(2S)-1-[(benzyloxy)carbonyl]-4,4-
difluoropyrrolidin-2-yl }-1-methyl-6-ox0-1,6-dihydropyrimidine-4-
carboxylate

O
OBz
~ N l
X 0
F N ~
N O
F “Cbz

10 Methyl 5-(benzoyloxy)-2-{ (25)-1-[(benzyloxy)carbonyl]-4,4-difluoropyrrolidin-2-yl}-
6-hydroxypyrimidine-4-carboxylate dissolved in dry 1,4-dioxane was added to a
suspension of LiH (1.4 eq.) in dioxane. The mixture was stirred at 38° C for 45
minutes and then cooled down to room temperature. Dimethyl sulphate (1.3 eq.) was
added and the mixture was warmed to 58 °C for 1 hour. The reaction mixture was

15 cooled down to 16 °C and glacial acetic acid (0.1 eq) was added, followed by water
and ethyl acetate. The combined organic layers were dried (Na,SOy), filtered and
concentrated to an oil which was cromatographed through silica gel (eluent: ethyl
acetate:petroleum ether=3:7) to give the desired compound as a 1:1 mixture of two
rotamers by '"H NMR

20 'H NMR (DMSO-ds, 300 MEz, 300 K) 6 8.11-8.08 (m, 2H), 7.80 (t, J= 7.7 Hz, 1H),
7.67 - 7.65 (m, 2H), 7.36-7.10 (m, 5H), 5.50 (dd, J = 9.2 and 4.7 Hz, 1H), 5.22 (d, T =
12.9 Hz, 0.5H), 5.14-4.95 (m, 1H), 4.93 (d, J = 12.3 Hz, 0.5H), 4.16-3.79 (m, 2H),
3.74 (s, 3H), 3.61 (s,1.5H), 3.45 (s,1.5H), 3.25-3.11 (m, 1H), 2.89-2.74 (m, 1H).
MS: m/z 528 (M+H)".

25
Step 11: Benzyl-(25)-4,4-difluoro-2-(4-{ [(4-fluorobenzyl)amino]carbonyl }-5-
hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidin-2-yl)pyrrolidine-1-
carboxylate
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/[ f1uorobenzyl)-5-hydroxy-1|- o" onethyl-6-o0xo0-1,6- CH, di hydropyrim di ne-4-
carboxani de (TFA salt) 66Chiral 2-[(2S, 4R) - 1- benzoy! - 4- 5575 Ff?Aprll 2006
(benzyl oxy) pyrrol idin-2-yl]-N HGCN OH I (4 fluorobenzyl) 5 hydroxy 1- / ~

\ 6- oxo-1, 6- O di hydropyrimdine-4- ¢
> [1- (N“féd‘. rret?;w glycyl)-2,3- dihydro-I Hindol -2-yl | a&?\@(ﬁﬁm% oben
67H/C~" 0 4805 Fl)-5-h d | fl u N, r

0
~ OH F
IR T
N
F SN
N 0
F \Cbz

Methyl-5-(benzoyloxy)-2-{(2S)-1-[(benzyloxy)carbonyl]-4,4-difluoropyrrolidin-2-yl } -
1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxylate in dry MeOH was treated with
4-fluorobenzyl amine (2.5 eq.) at reflux for 2 hours. Solvent was removed in vacuo
5  and the residue was taken up in ethyl acetate, washed with HCI 1IN, brine, dried over
Na,SO4. The filtrate was concentrated in vacuo and triturated with ethyl ether to
obtain the title compound as a 1.5:1 mixture of two rotamers by NMR.
'H NMR (DMSO-ds+TFA, 300 MHz, 300 K) & 8.92 (bt, 0.4H), 8.69 (bt, 0.6H), 7.36—
7.31 (m, 4H), 7.20-7.09 (m, 4H), 6.97 (d, J = 7.2 Hz, 1H), 5.34-5.25 (m, 1H), 5.14
10 (d,J=12.4 Hz, 0.4H), 5.07-4.99 (m, 1.2H), 4.81 (d, J = 12.2 Hz, 0.4H), 4.51-4.48
(m, 2H), 4.38-4.21 (m, 1H), 4.07-3.96 (m, 1H), 3.59 (s, 1.2H),3.48 (s, 1.8H), 3.05—
2.95 (m, 1H), 2.78-2.68 (m, 1H).
MS: m/z 517 (M+H)".

15 . Step 12: (285)-4 4-difluoro-2-(4-{[(4-fluorobenzyl)aminojcarbonyl }-5-hydroxy-
1-methyl-6-0x0-1,6-dihydropyrimidin-2-yl)pyrrolidinium
trifluoroacetate

0]
~ OH F
X N
F N
F N, O

20 A solution of benzyl-(25)-4,4-difluoro-2-(4-{ [(4-fluorobenzyl)amino]carbonyl }-5-
hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidin-2-yl)pyrrolidine-1-carboxylate in
MeOH was treated with Pd/C 10%wt (10% w/w) for 3 hours at room temperature
under H, atmosphere. The mixture was filtrated over a celite pad, concentrated in
vacuo and treated with trifluoroacetic acid (10 eq.). The acid in excess was removed

25  in vacuo to obtain title product as a pale yellow solid after trituration with ethyl ether.

- 137 -



zy Ny roxy- - - nmethyl-6-o0ox0-1,6- N " dihydropyrimdine-4- ' r'CH,
carboxam de (TFA salt) N1 CH, 6802- (1- benzoyl - 2, 3-di hydrolﬁﬂ-pm@)@@m% C,

of fF indol -2-yl)-N-(4-fluorobenzyl)- ~N5-hydroxy-I|-nethyl-6-o0x0-1,6- / \ "
0 0d| hyq,f: %k@di ne-4- carboxam de 690 N-(4-fl uorobepg¥ichobgshydr oxy-1 5005

6- oxo- 2-[1- (pyridin-2- ylcarbonyl)-2,3-di hydro-1H / 0

0| ndoI yl]-1,6- -dihydropyrimdine-4- v |INcar boxam de (TFA salt)
700t ext-butyl 3-(4-{[(4- 4764 N OH F fluorobenzyl)am no]carbonyl}- G N ~C
5- hydr oxy- | - net hyl - 6- oxo- 1, 6-

'H NMR (DMSO-dg+TFA, 300 MHz, 340K) & 9.60 (bt, 1H), 7.39 (t, J = 8 Hz, 2H),

7.17 (t, T = 8,8 Hz, 2H), 5.35 (t, ] = 8.4 Hz, 1H), 4.62 (dd, J = 15.3 and 6.6 Hz, 1H),

4.55 (dd, J = 15.2 and 6.3 Hz, 1H), 4.05-3.87 (m, 2H), 3.48 (s, 3H), 3.30-3.14 (m,

1H), 2.96- 2.78 (m, 1H).

5 MS: m/z 383 (M+H)".

Step 13: 2-{(2S)-1-[(dimethylamino)(oxo)acetyl}-4,4-difluoropyrrolidin-2-yl }-
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-o0xo-1,6-dihydropyrimidine-
4-carboxamide

10
A solution of (25)-4,4-difluoro-2-(4-{ [(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-

methyl-6-0x0-1,6-dihydropyrimidin-2-yl)pyrrolidinium trifluoroacetate in chloroform
and triethylamine (1.01 eq.) was treated with methyl chlorooxacetate (2 eq.) at 0 °C.
The mixture was allowed to reach room temperature for 2 hours. Dimethylamine (30

15 eq.) was added at room temperature and the mixture left stirring over night. The
mixture was concentrated in vacuo and purified by preparative HPLC (Column: Cis,
eluent: acetonitrile and water containing 0.1 % trifluoroacetic acid). To obtain the title
product two rotamers (ratio 4:1) were found in 'H NMR.
'H NMR (DMSO-ds+TFA, 300 MHz, 300 K) 8 9.23 (t, J = 6.5 Hz, 0.8H), 9.10 (bt,

20 0.2H),7.34-7.31 (m, 2H), 7.11 (t, T = 8.8 Hz, 2H), 5.48 (dd, J = 8.9 and 5.7 Hz, 1H),
4.53 (dd, J = 15.0 and 6.7 Hz, 1H), 4.42 (dd, J = 15.0 and 6.2 Hz, 1H), 4.24-4.16 (m,
1H), 4.054.02 (t, J = 11.8 Hz, 1H), 3.52 (s, 2.4H), 3.45 (s, 0.6H), 3.15-3.04 (m,
1.6H), 2.84 (s, 2.4H), 2.80 (s, 2.4H), 2.79 - 2.65 (m, 0.4H), 2.63 (s, 0.6H), 2.57 (s,
0.6H).

25  MS: m/z 482 (M+H)".

EXAMPLE 21
2-[1,2-dimethyl-4-(methylsulfonyl)piperazin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-

methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide
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I ~* \' N5 H3c o NNdi hydropyrimdin-2-yl)-4- N G ~
onet hyl pi per azi ne-1-carboxyl ate (TPA salt) 18 April 2006
710N;1(|4-f | uor obenzyl ) - 5- hydroxy-13774 N,c, N CH
Frret hyl 25 ( 4+ hyl mor phol i n-3 yl)-6-0x0-1,6- N Ndib |4pd;di ne-4- N
car boxarﬁ%geﬁ(}%ﬁz\ salt) O ,ON o 2-(1-ethy[-2, 3-di hydro¥€wwzgdzﬁ3c, H F
i ndol -2-yl)-N-(4-fluorobenzyl)- 4234 |5-hydroxy-|-nethyl -6-o0xo-1, 6-
di hydropyrim dine-4- / \ N ocarboxam de (TFA salt) - 152 18 April 2006 WO
03/ 035077 PCT/ GB02/ 04753 7302-( 1- benzoyl pi peridin-2-yl)-N 4655 H ¢, N CH
(4-fluorobenzyl)-5-hydroxy-1- F\ANI1 N\ nethyl-6-o0x0-1,6- V-~ 0 0
di hydr opyri m di ne-4- ~carboxam de QO

\N OH F
O\\S//O X | KI'MQ/
/ \N%N

Stepl: 1-benzyl 4-tert-butyl 2-cyano-2-methylpiperazine-1,4-dicarboxylate
Boc
()
N~ 'CN
Cbz

To a cooled (-75 °C) solution of LDA 2M in heptane/THF (1.5 eq) in THF, a solution
of 1-[(benzyloxy)carbonyl]-4-(tert-butoxycarbonyl)piperazine-2-carboxylic acid
(Bigge et ai, Tetrahedron Lett. 1989, 30: 5193) in THF was added dropwise at -75°C.
After being stirred for 1 hour at -75 °C, Mel (1.5 eq) was added. After 2 hours at -75
10  °C the reaction mixture was left warming to r.t.,' evaporated, diluted with AcOEt,
washed with NaHCO3, water, brine and dried over Na,SO,.. The crude was purified
by flash chromatography on silica gel (petroleum ether/AcOEt, 85:15) to obtain the
title compound .
'H NMR (DMSOds, 340K, 300MHz) § 7.45-7.30 (m, 5H), 5.19 (AA’ system, J = 13
15 Hz, 2H), 4.05 (d, J = 14 Hz, 1H), 3.87-3.78 (m, 1H), 3.66 (d, J = 14 Hz, 1H), 3.62-
3.35 (m, 3H), 1.66 (s, 3H), 1.45 (s, 9H).
MS: m/z 360 (M+H)*.

Step 2: 1-benzyl 4-tert-butyl 2-[(Z)-amino({ [(LE)-3-methoxy-1-
20 (methoxycarbonyl)-3-oxoprop-1-enylloxy }imino)methyl}-2-methyl
piperazine-1,4-dicarboxylate.
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| 740N- (4-fl uorobenzyl)-5-hydroxy-14665 net hyl - 6- oxo-2-[ 1-( Egr I di n-2-

HCNOHI N\ i ~Fidi 2 | 1 6y caz ony )p Vper Apri 2096
WO 03/035077 PCT/GB02/04753
Boc
N
[N%NHz COQMe
Chz ,\5 /[
. \O COzMe

A solution of 1-benzyl 4-tert-butyl 2-cyano-2-methylpiperazine-1,4-dicarboxylate in
EtOH was added to a solution of Et3N (3.2 eq) and NH,OH HC1 (3 eq) in EtOH. The
5  mixture was stirred 2 hr at 40 °C. After evaporation of the solvent, the residue was

diluted with ACOEt, washed with water, dried over Na,SO,, filtered and concentrated.
The residue was further dissolved in chloroform and dimethylacetylenedicarboxylate
(1.5 eq) added to the stirred solution. Reaction was refluxed over night. The mixture
was evaporated and the residue was purified by flash chromatography on silica gel

10 (petroleum ether/AcOEY, 65:35) affording the title compound as mixuture of isomers
in 3.5:1 ratio.
'H NMR (DMSOdg, 34OK, 300MHz). Two sets of signals were observed due to the
presence of the geometric isomers: § 7.48-7.25 (m, 5H), 6.31( bs, 1.56 H), 6.01 (bs,
0.44 H), 5.63 ( 5,0.78 H), 5.55 (s, 0.22 H), 5.12-5.02 (m, 2H), 3.85-3.60 (m, 9H),

15 3.60-3.45 (m, 2H), 3.45-3.31 (m, 1H), 1.51 (s, 2.4H) , 1.45 (s, 0.66 H), 1.41 (s, 9H).
MS: m/z 535 (M+H)".

Step3: 1-benzyl 4-ters-butyl 2-[5-(benzoyloxy)-4-hydroxy-6-
(methoxycarbonyl) pyrimidin-2-yl}-2-methylpiperazine-1,4-dicarboxylate
20
OH
N7 OCOPh
| .
Z OMe
BocN/\u\N M
'\/NCbz 0O

1-benzyl 4-tert-butyl 2-[(Z)-amino({ [(1E)-3-methoxy-1-(methoxycarbonyl)-3-
oxoprop-1-enylJoxy}imino)methyl] -2-methylpiperazine-1,4-dicarboxylate was
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0 0di hydropyri m di ne-4- carboxam de (TFA salt)

750N- (4-fl uorobenzyl ) -5- hydr oxy-14234 H3C-1 N OH 18 April 2006

Emét gylh 2- (2-nmet hél 1,2,3,4- tetrahydroi soquinolin-3-yl)-6- \ oxo-
, 6-di ine-4- N N, C~ Ocarboxam de (TFA sa

7602- (1- eﬁ%§q7g]yrrol I di n-2-yl)-N-4515 H, c~N C](-l PlkiGRoz07ss

(4-fluorobenzyl)-5-hydroxy-I1- 1llnmethyl-6-o0xo0-1 6- N, |

"di hydropyrim dine-4- N o O carboxani de 6

770N- (4-fl uorobenzyl ) -5-hydroxy- 14525 H c, N OH

Fret hyl - 6- oxo- 2-[1- (pyridi n-2- Nyl carbonyl)pyrrolidin-2-yl]-1,6- N

di hydr opyr igisslv&Ein4kylele Bh@ﬁﬁeb@@(m%&m( S-Afteévaporation of the solvent, the

780N (4-f | uor obenzy P’

hydr oxy- 13614 H3C~ Fret
met hyl pyr r gesidifervap dlswlyedan@x’a ifle gd W@l%wy@%}rﬁlrﬁeﬂ%éﬁ i The
reaction mixture was stirred at room temperature over night, then pyridine was
evaporated. The residue was diluted with AcOE:t, the organic phase washed with HCI
5 1N, dried (Na;SO4) and evaporated. The title product was obtained by flash
chromatography (eluent: petroleum ether/AcOEt 70/30).
TH.NMR (DMSOds, 340K, 400MHz) § 12.96 (bs, 1H), 8.07 (d, J=7.2 Hz, 2 H), 7.76
(t, J=7.6 Hz, 1H), 7.62 (t, J=7.6 Hz, 2H), 7.37-7.22 (m, 5H), 5.03 (s, 2H), 3.96 (dt
Ji=13.6 Hz, J,=5.8 Hz, 1H), 3.80-3.52 (m, 7H), 3.47-3.40 (m, 1H), 1.65 (s, 3H), 1.35
10 (s,9H).
" MS: m/z 607 (M+H)".
Step 4. 1-benzyl 4-tert-butyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)-1-
methyl-6-0x0-1,6-dihydropyrimidin-2-yl]-2-methylpiperazine-1,4-
dicarboxylate.

15
0] : OMe

OCOPh OCOPh

NS
BocN/\kk BocN /\% N

L_Nocbz _Nobz  ©

A B

1-Benzyl 4-tert-butyl 2-[5-(benzoyloxy)-4-hydroxy-6-(methoxycarbonyl) pyrimidin-
20  2-yl]-2-methylpiperazine-1,4-dicarboxylate was added to a suspension of LiH (1.1 eq)
in dioxane (7 ml/mmol) at room temperature. The mixture was stirred at 40 °C for 45
min, then dimethylsulfate (1.3 eq) was added and the temperature was raised to 60 °C.
After 1 h glacial acetic acid (0.1 eq) was added to the reaction mixture, followed by
water (7 ml/mmol) and EtOAc (7 ml/mmol). The aqueous layer was separated and
25  extracted with EtOAc. The combined organic layers were dried (Na;SOg4) and

concentrated. The crude was purified by flash chromatography on silica gel
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N Ccar boxam de (TFA salt) ~CH3 790 Gebel 2-[(2S, 4R) - 4- (benzyl oxy) -1 -5585
(pyridin-2-ylcarbonyl)pyrrolidin 2-yl]-N-(4-fluorobenzyl)-518@pril 2006
Ohydr oxyl - net hyl - 6- oxo- 1, 6- di hydropyri m di neh4- Icar onagﬂif&éTFf\ salt)
80C2- [ 1§ | am no) - 2- 4254 H30l, N OH F phenyl et hyl-kx pss |
fl uorgb(a‘ﬁg?/?@%@yhydroxy-l - I \'N nmet hyl -6-o0xo0-1,6- N N gi hyciropyrl m di ne- 4-
, carboxami de (TFA salt) H3C CH3 - 153 18 April 2006 WO 03/035077

PCT/ GB02/ 04753 810 Chi d2-[(2S, 4R) - 1-benzoyl - 4-4671* H3C,N CH
Fhydroxypyrrolidin-2-yl]-N(4- fluorobenzyl)-5-hydroxy-I|- /~ HO-

"met hyl - 6- oxo-1, 6- 0 Odi hydropyri m di ne-4- 6carboxam de

820N- ( 4- f | ubhasHameyrplpurs etpd d o yo separsit sheQifefcofnpoursiob fioy B @atde AlEhydr o- | H-
H3C~-N | i ndfl)l371%-yl ) -1 - nmet hyl - 6- oxo- 1, 6-

A: "H NMR (CDsCN, 320K, 300MHz) § 8.18 (d, J=7.2 Hz, 2H), 7.80 (t, J/=7.5 Hz,

1H), 7.63 (t, /=7.8 Hz, 2H), 7.45-7.22 (m, SH), 5.08 (AA’ system, J = 12 Hz, 2H),
5 4.18-3.88 (m, 3H), 3.81 (s, 3H), 3.68-3.46 (m, 5H, at 3.58 (s)), 3.40-3.22 (m, 1H),

1.75 (s, 3H), 1.49 (s, 9H) .

MS: m/z 621 (M+H)".

Step 5: Methyl 5-(benzoyloxy)-2-[4-(tert-butoxycarbonyl)-2-methylpiperazin-
10 2-yl]-1-methyl-6-oxo0-1,6-dihydropyrimidine-4-carboxylate
O
OCOPh
~ N l
X OMe
BocN N
NH 0

1-Benzyl 4-tert-butyl 2—[5-(benzoyloxy)-4-(met_hoxycarbonyl)—1-methyl-6-oxo-1,6-
dihydropyrimidin-2-yl}-2-methylpiperazine-1,4-dicarboxylate was dissolved in AcOEt
(20 ml/mmol) and hydrogenated at atm pressure on 10% (w/w) Pd/C over night. After
15 filtration of the catalyst, solvent was evaporated to give crude product.
"H NMR (DMSOQd6 + TFA, 340K, 400MHz) 5 8.08 (d,J=7.1Hz, 2H), 7.787 (t,J =
7.4 Hz, 1H), 7.63 (t, J =7.8 Hz, 2H), 4.30 (d, J = 15.2 Hz, 1H), 3.90-3.50 (m, 10H),
3.35-3.25 (m, 1H), 1.81(s, 3H), 1.37 (s, 9H) .
MS (El+) m/z 487 (M+H)".
20
Step 6: 2-[1,2-dimethyl-4-(methylsulfonyl)piperazin-2-y1]-N-(4-fluorobenzyl)-
5-hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide .

Crude methyl 5-(benzoyloxy)-2-[4-(tert-butoxycarbonyl)-2-methylpiperazin-2-yl]-1-
25  methyl-6-0x0-1,6-dihydropyrimidine-4-carboxylate was dissolved in MeOH, p-

fluorobenzylamine (3.0 eq) was added and the mixture was refluxed over night.

Evaporation of the solvent afforded crude product.

MS: m/z 476 (M+H)".
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" " dihydropyrimdine-4- 0 C; "~ carboxam de (TFA salt) NC CH3
830N- (4-fl uorobenzyl ) -5-hydroxy- 24374 H3C~N H 18 April 2006
F(1-isopropyl -2, 3-di hydro-1H indol-2-yl)-1-nmethyl-6-o0xo-1,6- N
HdIChyNdE']cil’p%dj met hglegl4yc§/l ;\?))(/]r_lr ololcglr lr310)2(a;1I ]de (-II\-I-F'(A\4-S?: Lérl’c@)lg’gr?géﬁgs%lh§/yr 25(3355
N met hyl - 6- oxo-1,6- " di hydropyrimdine-4- o ) carboxam de (TFA salt) HOC,
H30 8502-{1-[(6-bromopyridin-2-5315 )% OH F
yl')carbonyl ] pyrrolidin-2-yl}-N N(4-fluorobenzyl)-5-hydroxy-I -
"met hyl - 6-oxo-1,6- " o di hydr opyri m di ne-4- carboxam de (TFA sal t ) Br
gggmg,ﬁ: f2| u rruﬁgg nﬁ«i)l %&i%)éy stelp3xas dlSSI(;E'ed in 1%8&' (20 ml/mmol) and
NaCNBH; (2.8 eq), AcONa (3.2 eq) and HCHO 37 % in H,0 (4eq) were added. The
reaction mixture was stirred at room temperature over night, evaporated and the crude
solid (4-fluorobenzyl 2-[4-(tert-butoxycarbonyl)-1,2-dimethylpiperazin-2-yl}-5-
5  hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxylate) obtained washed with
Et,0.
MS (EI+) m/z 490 (M+H)".
Deprotection of Boc group was carried out in DCM/TFA (1:1, 10 ml/mmol) for 1
hour.

10  MS (BI+) m/z 390 (M+H)". The crude product was dissolved in DCM , Et;N (3.3 eq)
and MeSO,Cl (2.6 eq) were added and the reaction was stirred at room temperature
over night. The reaction mixture was evaporated and the crude residue purified by
preparative HPLC (C18, gradient of CH3CN/H,O + 0.01% TFA) to obtain the title
product.

15 'HNMR (CDiCN + TFA, 320K, 400MHz) & 8.51 (bs, 1H), 7.46-7.36 (m, 2H), 7.15-
7.10 (m, 2H), 4.64 (d, J = 6.4 Hz, 2H), 4.04 (dd, J; = 14.4 Hz, J, = 2.2 Hz, 1H), 3.88-
3.80 (m, 1H), 3.68 (dt, J, = 13.6 Hz, J, = 3.3 Hz, 1H), 3.61 (s, 3H), 3.60-3.50 (m, 1H)
3.42-3.31(m, 2H), 2.94 (s, 3H), 2.81 (s, 3H), 1.92 (s, 3H).

MS: m/z 468 (M+H)*.

20 Tables 1 and 2 below list compounds of the present invention which
have been prepared. The tables provide the structure and name of each compound,
the mass of its molecular ion plus 1 (M+) or molecular ion minus 1 (M-) as
determined via FIA-MS, and the synthetic scheme employed to prepare the
compound. When the compound was prepared as a salt, the identity of the salt is

25  included with the compound name. The synthetic scheme identified as "1** in Table
1 is identical to Scheme 1 above, except for an additional deprotection step to remove
Boc, Cbz, or benzyl present in the 2-substituent in the pyrimidinone ring.
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yl)-6-0x0-1,6- \ N di hydropyrimdine-4- N 'N N Ocarboxam de (TFA salt)

, CH3 8702- ( 1- benzoyl - 4- et hyl pi perazi n4804 : H3~N H 18 April 2006

F2- yl)-N-(4-fluorobenzyl)-5- HC  ~ hydroxyl nmet hyl - 6- oxo-1,6- ~ N N

di hydr oRyé biKissi7€-4- " o o carboxami de (TFA salt) 18 Apkidpozées VO

03/ 035077 PCT/ GB02/ 04753 880N- (4-fl uor obenzyl)-5-hydroxy-15145 H3CIN CH
Fret hyl - 6- opagre2- [ 1- (pyri di n-2- Nyl carbonyl)-1, 2, 3, 4-

Nt et r ahydr pepgl] nol | n- 2- ybtfuetlre6- N di hvdroperm'nedi ne- 4-{ 'M:N (Sarebgxan de ( TFA
salt) |1~ 8p02{(1-acetyl pyrrol | d| yl)-N (43895 fl uorjobenzyl) - §- hydr oxy- 1-

n-2-
P\l| R oxo-1 Ndi hvHraoanvreriod drona A4 N O N~y 1
l_BC, N O_l Fm{ y \JI\Ué = v— |\|, TNCTT N~€i-ré%6£yjbéﬁz‘;15-5:§yd;orxy- I\I3b4 U\ra"l bOXam de

HOL CH 1-methyl-2-(4-methylphenyl)-6-
< M 0x0-1,6-dihydropyrimidine-4-
N carboxamide
HC ©
2 o] N-(2,3-dimethoxybenzyl)-5- 410 1

N oH hydroxy-1-methyl-2-(4-
U o methylphenyl)-6-0xo-1,6-
/(j/k N 0”"® dihydropytimidine-4-
0 0
HC

“cH, carboxamide

3 o} N-(2,3-dimethoxybenzyl)-2-{4-{ 453 3

HCL OH [(dimethylamino)methyi]phenyl
~ | N o, }-5-hydroxy-1-methyl-6-0xo0-
© 1,6-dihydropyrimidine-4-
He ~CH, carboxamide (TFA salf)

4 o N-(4-fluorobenzyl)-2-{4- 411 3
{(dimethylamino)methyl]phenyl

HC oH F
N | \/Q/ }-5-hydroxy-1-methyl-6-ox0-
?H,VQX\ N 1,6-dihydropyrimidine-4-
N
HC™

o} carboxamide (TFA salt)

5 o N-(2,3-dimethoxybenzyl)-5- 479 3

" oH hydroxy-1-methyl-6-oxo-2-[4-
< M o, (pyrrolidin-1-ylmethyl)phenyl}-
C\ \/@”L N o™ {1,6-dihydropyrimidine-4-

0 Oon, carboxamide (TFA salt)

6 o N-(4-fluorobenzyl)-S-hydroxy-1f 437 3
methyl-6-oxo-2-[4-(pyrrolidin-1

HEL OH F
] \/©/ ylmethyl)phenyl]-1,6-
O \/@A N dihydropyrimidine-4-
N

o] carboxamide (TFA salt)

7 o) N-(4-fluorobenzyl)-5-hydroxy-1} 451 3
methyl-6-oxo0-2-[4-(piperidin-1-

HCw oH F
] N\Q/ yimethyDpheny1]-1,6-
N dihydropyrimidine-4-
O\/Q/L carboxamide (TFA salt)

3 0 N-(2,3-dimethoxybenzyl)-5- 495 3
hydroxy-1-methyl-2-{4-
(morpholin-4-yimethyi)phenyl}

HC. OH
| i "
o N N oo 6-0x0-1,6-dihydropyrimidine-4-

l\/ 0 N carboxamide (TFA salt)

- 144 -



H3C 9002-[ 1-4155 H3C, N CH (cyclopropylcarbonyl)pyrrol|d|n F ~\
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910N (4+f¢
| (et hyl su

N- (4-fl uor obenzyl) - 5-
di hydr opyri m di ne- 4-

kit

Ilpyrrolldln 2-vl] N_ -

~ Nhydr oxyl -
( s cazboxam de Q
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dropyvr i

Y
018 April 2006

0 car boxam
Frret hyl - 2- {
Oyl ) car bony
car boxam dq

de9

1_
1P
x(T

s 0 ic 92
[ ( 4‘ NHat\

i)y s

N- (4-f | uor obd
gret h r pH

-yl ijffjﬁgoy
30B- (1, 4-di gt

eythyih2-[3-(morpyplin-4-
Yuothygehem G eredy r

carb agf]?%r;a :%llt) n-2-

N EyfludrotEnzinty Eiryday-1

44535

m di
yl)-3

H}C,

he- 4-
D04

N OH

10

methyl-2-{4-{(4-
methylpiperazin-1-
y)methy!jphenyl }-6-oxo-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

N-(4-fluorobenzyl)-5-hydroxy-1

466

11

2-(4~
((diethylamino)methyl]phenyl }-
N-(2,3-dimethoxybenzyl)-5-
hydroxy-1-methyl-6-oxo-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

481

12

2-{4-
[(diethylamino)methyllphenyl}-
N-(4-fluorobenzyl)-5-hydroxy-1
methyl-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

439

13

2~

1]-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-0xo0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

[(dimethylamino)(phenyl)methy

411

14

N-(4-fluorobenzyl)-2-{(4-
formylpiperazin-1-
yD(phenyl)methyl}-5-hydroxy-1
methyl-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salf)

480

15

N-{4-fluorobenzyl)-5-hydroxy-1
methyl-6-oxo-2-
{phenyl[(pyridin-3-
ylmethyl)aminolmethyl}-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

474

16

2-benzyl-1-[2-
(dimethylamino)ethy!}-N-(4-
fluorobenzyl)-5-hydroxy-6-oxo-
1,6-dihydropyrimidine-4-
carboxamide (TFA salt)

425
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H3C, N OH FN- (4-fl uorobenzyl)-5-hydroxy-1 nethyl
N di hydropyri m dine-4- N ~N,CH O carboxam de (TFA salt) 3

940N- (4-f | uor obenzyl ) - 5- hydr oxy- 14525 OH F net hyl -

H C \yhesh
car boxam de

gﬁy)pyrrolidin 2-yl]-
TFA salt) N 9502 [(28

4R)-1-acetyl -4-

-6-

oxo-1,6- N H 3¢ ' '

18 April 2006
6- oxo- 2-[ 1- (pyri di n- 3-

1,6- N 0 0di hydr ODth’ff/b%hﬂtﬁ#k

49

(benzyl oxy
Onet hyl -
WD 03/ 0350
F(1l-isonic

PYA

DX 0

- 1;6 O:dihydropyrinidi
/7 BCT/ 47 ] 6N- (4-f
)tiroy&q hdi~2-yl ) - %

rolet. di n-2-yl ] - | (4-

0
CH,

fldéﬁwwéﬂ
n ‘;(4 ﬂuorop_fn@' %5
| {f é" gLy

opynml
carboxanudc (TFA salt)

F
°°ﬂ1511?'rydr463<y-| 1IN

de -155 18
ydr oxy-{ 2452

2006

Apr i
5 N OH

I
H3C,

18

Hac\)i(vg

carboxamide

N-(4-fluorobenzyl)-5-hydroxy-1
methyl-2-(4-methylphenyl)-6-
oxo-1,6-dihydropyrimidine-4-

368 1

19

‘fHa
%g&l\o
OH
QL]
0\
CH,

2-benzyl-N-(2,3-
dimethoxybenzyl)-1-[2-

hydroxy-6-ox0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

(dimethylamino)ethyl]-5-

467 1

20

yDmethyllphenyl}-N-(4-

methyl-6-0xo0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

2-{4-[(4-ethylpiperazin-1-

fluorobenzyl)-5-hydroxy-1-

480

21

o]
C OH F
Hy \N)ﬁ(’( v@/
x N.
N
Y

3-ylpiperidin-1-
yl)methyl]phenyl}-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt}

N-(4-fluorobenzyl)-5-hydroxy-1
methyl-6-0x0-2-{4-[(2-pyridin-

528 3

22

0
H;.C\N)ii F
N | N\/l::j/
N
0

methyl-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide

N-(4-fluorobenzyl)-5-hydroxy-1

216(M)| 1

23

(o]
l\\N N\/Q\O/CH:'
(0] O\CH3

dihydropyrimidine-4-
carboxamide

N-(2,3-dimethoxybenzyl)-5-
hydroxy-1-methyl-6-oxo-

320 1
1,6-

24

N-[4-fluoro-2-

dihydropyrimidine-4-
carboxamide

(trifluoromethyl)benzyl}-
hydroxy-1-methyl-6-0xo0-

M-)344] 1
5-
1,6-
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1- net hyl - 6- oxo-1,6- N N di hydropyri m di ne-4- N O Ncarboxam de (TFA salt)
9702- (| -[ (et hyl am no) car bonyl ]-4185 H, C, N OH Fpyrrol i di n- 21§ApriN2Q0p.

fl uorobenzyl) 5 hydroxy 1 N nethyl-6-o0xo0-1, 6-

(Ncar bo '3%?50%; 0 980N- (4-fluorobenzyl)-5-hydroxy- 14556r/ka6zd%&H

Frret hyl - 2-
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5-hydroxy-N-{(1R,2S)-2-
hydroxy-2,3-dihydro-1H-inden-
1-yl]-1-methyl-2-{4-[(4-
methylpiperazin-1-
yhmethyljphenyl}-6-0xo0-1,6-
dihydropyrimidine-4-

arb ide 1t)

490

27

N-(4-fluorobenzyl)-5-hydroxy-2
(4-{[(2R)-2-
(methoxymethyl)pyrrolidin-1-
yllmethyl}phenyl)-1-methyl-6-
o0xo0-1,6-dihydropyrimidine-4-
carboxamide (TFA salt)

481

28

N-(4-fluorobenzyl)-5-hydroxy-2
@-{[2S)-2-
(methoxymethyl)pyrrolidin-1-
yljmethyl}phenyl)-1-methyl-6-
ox0-1,6-dihydropyrimidine-4-
carboxamide (TFA salt)

481

29

N-(4-fluorobenzyl)-2-(4- {{(4-
fluorobenzyl)aminojmethyl }ph

F enyl)-5-hydroxy- 1-methyl-6-

o0x0-1,6-dihydropyrimidine-4-
carboxamide (TFA salt)

491

300

2-benzyl-N-(4-fluorobenzyl)-5-
hydroxy-1-(2-morpholin-4-
ylethyD)-6-ox0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

467

31 CH,

1-[2-(dimethylamino)ethyl]-N-
(4-fluorobenzyl)-5-hydroxy-6-
0x0-1,6-dihydropyrimidine-4-

carboxamide (TFA salt)

335

32

N-(4-fluorobenzyl)-5-hydroxy-6
oxo-1-(pyridin-3-ylmethyl)-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

355
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34

-yl']-
O"I :

2-benzyl-N-(4-fluorobenzyl)-5-

hydroxy-6-oxo-1-(2-piperidin-1-

ylethyl)-1,6-dihydropyrimidine-
4.-carboxamide (TFA salt)

465

35

2-(1-benzylpiperidin-2-yl)-N-(4

fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

451

36

N-(4-fluorobenzy!)-5-hydroxy-1
methyl-2-(1-methylpiperidin-2-
ybh-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

375

37

2-(1-benzylpiperidin-3-y1)-N-(4-
fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide {TFA salt)

451

38

1-{3-
[(dimethylamino)methyl}benzyl
}-N-(4-fluorobenzyl)-5-hydroxy
6-0x0-1,6-dihydropyrimidine-4-
carboxamide (TFA salt)

411

N-(2,3-dimethoxybenzyl)-1-[2-
(dimethylamino)ethyl]-5-
hydroxy-6-ox0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

377

N-(2,3-dimethoxybenzyl)-5-
hydroxy-6-oxo-1-(pyridin-3-
ylmethyl)-1,6-
dihydropyrimidine-4-
carboxarnide (TFA salt}

397
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F Q 1-opghy-N2-@-morpholin-4-
ylethyl)-6-oxo-1,6-
dihydropyrimidine-2,4-
dicarboxamide (TFA salt)

iy |

- 46

42

N-(4-fluorobenzyl)-5-hydroxy-6i
oxo-1-[3-(pyrrolidia-1-
ylmethyl)benzyll-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

437

43

N-(4-fluorobenzy!)-5-hydroxy-1
{3-(morpholin-4-
ylmethyl)benzyl]-6-0x0-1,6-
dibydropyrimidine-4-
carboxamide (TFA salt)

453

N-(4-fluorobenzy!l)-5-hydroxy-1
{3-[(4-methylpiperazin-1-
yDmethyl]benzyl }-6-0xo-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

466

45

N-(4-fluorobenzyl)-5-hydroxy-¢
0x0-1-{3-[(4-pyridin-2-
ylpiperazin-1-ylmethyljbenzyl }
1,6-dihydropyrimidine-4-
carboxamide (TFA salt)

529

46

N-(4-fluorobenzyl)-5-hydroxy-1
[2-(morpholin-4-
ylmethyDbenzyl]-6-o0xo-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

453

47

N-(4-fluorobenzyl)-5-hydroxy-6
0x0-1-{2-[(4-pyridin-2-
ylpiperazin-1-yDmethyl]benzyl}
1,6-dihydropyrimidine-4-
carboxamide (TFA salt)

529

48

N-(4-fluorobenzyl)-5-hydroxy-1
methyl-6-0x0-2-pyrrolidin-2-yl-
1,6-dihydropyrimidine-4-
carboxam;ide (TFA salt)

347

1*
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N dihydropyrimidine-4-
carboxamide (TFA salt)
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(\ N/\)\\N N dihydropyrimidine-4-

0 \) 0 carboxamide (TFA salt)

53 0o 2-(2,2-dimethoxyethyl)-N-(4- 366 1
fluorobenzyl)-5-hydroxy-1-

HC._ OH F
0" N | \/©/ methyl-6-0xo-1,6-
HC. o Sy N dihydropyrimidine-4-

0 carboxamide
54 0 2-(2,3-dihydro-1H-indol-2-yl)- 395 1%
H°C‘N OH F N-(4-fluorobenzyl)-5-hydroxy- |
] \/Q/ methyl-6-0x0-1,6-
SN dihydropyrimidine-4-
N o) carboxamide (HCI salt)
55 o 2-[2-(4-benzoylpiperazin-1- 494 7
HO. OH F  |yDethyl]-N-(4-fluorobenzyl)-5-
~ Sy | ,,,\/@/ hydroxy-1-methyl-6-oxo-1,6-
N dihydropyrimidine-4-
Q\I(N\) ° carboxamide
)
56 0 2-[1-(N,N- 446 5
H"C\N OH F dimethylglycylpiperidin-2-yl]-
| \/©/ N-(4-fluorobenzyl)-5-hydroxy-1
CH\\N N methyl-6-0xo-1,6-
N._O O dihydropyrimidine-4-
\i carboxamide (TFA salt)
~CHy
N
&,
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58

N-(4-fluorobenzyl)-S-hydroxy-1] 409
methyl-6-ox0-2-(1,2,3,4-
tetrahydroquinolin-2-yl)-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

1

59

N-(4-fluorobenzyl)-5-hydroxy-1| 423
methyl-2-(1-methyl-1,2,3,4-
tetrahydroquinolin-2-yl)-6-oxo-
1,6-dihydropyrimidine-4-
carboxamide (TFA salt)

60

tert-butyl (25,4R)-4- 552.8
(benzyloxy)-2-(4-{[(4-
fluorobenzyl)aminojcarbonyl}-
5-hydroxy-1-methyl-6-oxo-1,6-
dihydropyrimidin-2-
ylpyrrolidine-1-carboxylate

61

Chiral |tert-butyl (28,4R)-2-(4-{[(4- 463.2

fluorobenzyl)amino]carbonyl}-
5-hydroxy-1-methyl-6-oxo-1,6-
dihydropyrimidin-2-yl)-4-
hydroxypyrrolidine-1-
carboxylate

1%

62

chra |2-[(2S,4R)-4- 453

(benzyloxy)pyrrolidin-2-yl}-N-
(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-oxo-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

1%

63

Chiral  |N-(4-fluorobenzyl)-5-hydroxy-2] 362.8

[(2S,4R)-4-hydroxypyrrolidin-2
yli-1-methyl-6-0xo0-1,6-
dihydropyrimidine-4-
carboxamide (HCI] salt)

1*

chral  |N-(4-fluorobenzyl)-5-hydroxy-2| 376.8

[(2S,4R)-4-hydroxy-1-
methylpyrrolidin-2-yl}-1-methyl
6-0x0-1,6-dihydropyrimidine-4-
carboxamide (TFA salt)
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methyl-6-oxo-1,6-
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carboxamide (TFA salt)

66 chrat  12-[(25,4R)-1-benzoyl-4- 557 5
F (benzyloxy)pyrrolidin-2-yIJ-N-

HC., OH
Q\ <) N\Q/ (4-fluorobenzyl)-5-hydroxy-1-
N
ok o o methyl-6-oxo-1,6-
dihydropyrimidine-4-
carboxamide

67 2-[1-(N,N-dimethylglycyl)-2.3- | 480 5

dihydro-1H-indol-2-yi}-N-(4-
Jij/ fluorabenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-

dihydropyrimidine-4-
,CH carboxamide (TFA salt)

68 o 2-(1-benzoyl-2,3-dihydro-1H- 499 5

iy ] OH \/©/ F indol-2-yl)-N-(4-fluorobenzyl)-
: /L\N N S-hydroxy-1-methyl-6-0x0-1,6-
N,

S dihydropyrimidine-4-

5 carboxamide

69 ] N-(4-fluorobenzyl)-5-hydraxy-1| 500 5

My | o \/@/F methyl-6-oxo-2-[1-(pyridin-2-
: s N ylcarbonyl)-2,3-dihydro-1H-

5 indol-2-y1}-1,6-
dihydropyrimidine-4-
=N carboxamide (TFA salt)

70 o] tert-butyl 3-(4-{[(4- 476 4

o o HOS, OH F |fluorobenzyl)amino]carbony!}-

H_,C>)\ /u\ « | N \/©/ 5-hydroxy-1-methyl-6-oxo-1,6-
N dihydropyrimidin-2-y1)-4-

K/N‘CH, o] methylpiperazine- l-carboxylate
(TFA salt)

n o} N-(4-flucrobenzyl)-S-hydroxy-1i 377 4
methyl-2-(4-methylmorpholin-3

AC. OH F
N l \/©/ yl)-6-ox0-1,6-
/\r)%N N dihydropyrimidine-4-

T\/N o carboxamide (TFA salt)
~,
CH,
72 0 2-(1-ethyl-2,3-difydro-1H- 423 4
HO CH F indol-2-y1)-N-(4-fluorobenzyl)-
« | N\/@ 5-hydroxy-1-methyl-6-ox0-1,6-
N dihydropyrimidine-4-
N o carboxamide (TFA salt)
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”aC\N)j::: \/@/F methyl-6-oxo-2-[1-(pyridin-2-
Sy N ylcarbonyl)piperidin-2-yl]-1,6-
O\l)\o o dihydropyrimidine-4-
TN carboxamide (TFA salt)
J
75 o] N-(4-fluorobenzyl)-5-hydroxy-1f 423 4
H,C\N OH F methyl-2-(2-methyl-1,2,3,4-
g N\/©/ tetrahydroisoquinofin-3-yl)-6-
N oxo-1,6-dihydropyrimidine-4-
@C:L%\ 0 carboxamide (TFA. salt)
CH,
76 0 2-(1-benzoylpymolidin-2-yl)-N-| 451 5
HCsyy OH F (4-fluorabenzyl)-5-hydroxy-1-
O/]\\ | N\/Q/ methyl-6-oxo-1,6-
N dihydropyrimidine-4-
No © carboxamide
77 o} N-(4-fluorobenzyl)-5-hydroxy-1} 452 5
H:C\N)ltq:j F methyl-6-ox0-2-[1-(pyridin-2-
~ | N \/©/ ylearbonyl)pyrrolidin-2-yl1]-1,6-
CNH\ N i dihydropyrimidine-4-
0 carboxamide (TFA salt)
&
78 o] N-(4-fluorobenzyl)-5-hydroxy-1| 361 4
HC. OH F methyl-2-(1-methylpyrrolidin-2-
N \/[:j/ y1)-6-0x0-1,6-
N N dihydropyrimidine-4-
N, o carboxamide (TFA salt)
CH,
79 o Chiral 2-[(2S,4R)-4-(benzyloxy)-1- 558 5
W oH F (pyridin-2-ylcarbonyl)pyrrolidin|
O CH% ' N\/©/ 2-y11-N-(4-fluorobenzyl)-5-
o o O hydroxy-1-methyl-6-0xo0-1,6-
dihydropyrimidine-4-
: | carboxamide (TFA salt)
80 0 2-[1-(dimethylamino)-2- 425 4
HC OH F  |phenylethyl]-N-(4-
N I \/©/ fluorobenzyl)-5-hydroxy-1-
Xy N methyl-6-0x0-1,6-
N o dihydropyrimidine-4-
HC™ CH, carboxamide (TFA salt)
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N-(4-
-
31 0 H3C,

82

[o]
H,C. OH F
:\N)j/\n/\)@r
X N.
N
<§'§ i
HC” TCH,

N-(4-fluorobenzyl)-5-hydroxy-2i
(1-isobutyl-2,3-dihydro-1H-
indol-2-yD)-1-methyl-6-0xo0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

451

83

N-(4-fluorobenzyl)-5-hydroxy-2i
(1-isopropyl-2,3-dihydro-1H-
indol-2-yl)-1-methyl-6-0xo-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

437

84

*LN@

I
HC

2-[1-(N,N-
dimethylglycyl)pyrrolidin-2-yl]-
N-(4-fluorobenzyl)-5-hydroxy-1
methyl-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

432

85

o}
C. OH F
X[ N,
o
NOO

2-{1-f(6-bromopyridin-2-
yl)carbonyljpyrrolidin-2-y1}-N-
(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

531

86

N-(4-fluorobenzyl)-5-hydroxy-1
methyl-2-(1-methylpiperazin-2-
yl)-6-oxo0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

376

1™

87

2-(1-benzoyl-4-methylpiperazin
2-yl)-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-oxo0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

480
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ROy OH F fluorobenzyl)-5-hydroxy-1-
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N dihydropyrimidine-4-
NYO ° carboxamide
HC
90 0 2-[1- 415 5
HC\ OH F (cyclopropylcarbonyl)pyrrolidin
S N\/©/ 2-yIJ-N-(4-fluorobenzy])-5-
! hydroxy-1-methyl-6-oxo-1,6-
0 dihydropyrimidine-4-
carboxamide
91 0 N-(4-fluorobenzyl)-5-hydroxy-1| 425 5
H,C\N OH F methyl-2-[1-
- | N\Q/ (methylsulfonyl)pyrrolidin-2-yl]
N 6-0x0-1,6-dihydropyrimidine-4-
N o © carboxamide
/S/
0 “cH,
92 o N-(4-fluorobenzyl)-5-hydroxy-1j 474 5
HCy OH VOF methyl-2-{1-[(4-
< L n methylmorpholin-3-
N o O yl)carbonyl]pyrrolidin-2-y1 }-6-
MG 0x0-1,6-dihydropyrimidine-4-
NK/ carboxamide (TFA salt)
o]
93 0 2-(1,4-dimethylpiperazin-2-y})-{ 390 4
Hac\N OH F N-(4-fluorobenzyl)-5-hydroxy-1
Mo « } Nv@ n_lethyl-6-oxo-1,6-
N N dihydropyrimidine-4-
~cH o carboxamide (TFA salt)
3
94 o N-(4-fluorobenzyl)-5-hydroxy-1| 452 5
Mooy | OH N\/@/F methyl-6-0xo-2-[1-(pyridin-3-
\N ylcarbonyl)pyrrolidin-2-yl]-1,6-
N o O dihydropyrimidine-4-
carboxamide (TFA salt)
-
Nao |
95 0 2-[(2S,4R)-1-acetyl-4- 495 5
HO\y OH F  |(benzyloxy)pyrrolidin-2-yl}-N-
©~\ \ | N (4-fluorobenzyl)-3-hydroxy-1-
Oow methyl-6-0xo0-1,6-
o ° dihydropyrimidine-4-
H;f carboxamide

- 155 -



met hyl - 6- oxo-1, 6- N ~di hydropyri m di ne-4-car boxam de H3C 204695* 0 H3C N

OH F N-(4-fl uorobenzyl)-5-hydroxy-2-[4- | \ N\ hydroxy-1- (p§dwrit2006 HO N N
0 Oyl carbonyl ) pynolidin-2-yl]-I1- methyl-6-oxo0-1, 6-
Ndi hydrquq,g,/ggsg,l ne-4-carboxamde 0 S N-[1-(4-11(4-

C fl uorobengzy

E >N N yl- hydr oxyl - net het hy6- oxo-1

96 N-(4-fluorobenzyl)-5-hydroxy-2| 452 5

ROy OH F (l-isonicotinoylpyrrolidin-2-yl)-
C(K\N | 1-methyl-6-o0x0-1,6-
& dihydropyrimidine-4-
50 carboxamide (TFA salt)
\N /
N
97 o 2-{1-[(ethylamino)carbonyl]- 418 5
HO OH pyrrolidin-2-y1}-N-(4-
> l N\/©/ fluorobenzyl)-5-hydroxy-1-
4 N 4 methyl-6-oxo-1,6-
D dihydropyrimidine-4-
N carboxamide
HC
98 o N-(4-fluorobenzyl)-5-hydroxy-1] 455 5
HCy OH A~AF methyl-2-{1-[(1-methyl-1H-
< N\/ng/ imidazol-2-
I "1 yl)carbonyl]pyrrolidin-2-yl}-6-
fo o0x0-1,6-dihydropyrimidine-4-
NPy, carboxamide (TFA salt)
\Q/N
99 0 Chiral 2-{(2S,4R)-1-acetyl-4- 405 1*
FLC\N)H/;O; hydroxypyrrolidin-2-yI]-N-(4-
« | N\/©/ fluorobenzyl)-5-hydroxy-1-
o G/k N methyl-6-oxo0-1,6-
\fo °© dihydropyrimidine-4-
carboxamide
100 2-[1-(anilinocarbonyl)pyrrolidin| 466 5
ROy CH F 2-y1]-N-(4-fluorobenzyl)-5-
C(j\\N L hydroxy-1-methyl-6-0xo-1,6-
N. o O dihydropyrimidine-4-
T\@ carboxamide
101 0 2-(4-ethyl-1-methylpiperazin-2-| 404 4
H,C.. OH F yl)-N-(4-fluorobenzyl)-5-
CHy N | \/©/ hydroxy-1-methyl-6-0xo-1,6-
kN/\/k\N N dihydropyrimidine-4-
!\/N\ o carboxamide (TFA salt)
CH,

102 N-~(4-fluorobenzyl)-5-hydroxy-1| 468 5
methyl-2-{1-[(1-oxidopyridin-2-
ylcarbonyl]pyrrolidin-2-yl }-6-
oxo-1,6-dihydropyrimidine-4-
carboxamide

103 N-(4-fluorobenzyl)-5-hydroxy-1| 453 5

methyl-6-0x0-2-[1-(pyrazin-2-
ylcarbonyD)pyrrolidin-2-yl]-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)
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I [[ dihydropyrimdin-2-yl)-1- \N OH3C CH3 Onethyl ethyl]imdazo[2,1- b 1
Chia a-6 rb ide 220407 H3C fluoro,4S)-1idln 2 yl1 N H F 28 April 2006

I

3

fluoropyrrolidin--1]-N-(4- I F ~N fluorobenzyl)-5-hydroxy-|-methyl- ~ N
6- oxo- Iv&a dropyrimdine-4- , 0 O CH, carboxam de 1;—§T§§%5,64733006 VO
03/ 035077 P GBOZ/ 04753 234845 ON-(4-fluorobenzyl)-5-hydroxy-1- H3C-N N

. ; .~ NA4emorphengy! i di -4-
yl ) car bonyl|] pi pet“:é y1)#6:6x0 Pﬁyﬁxgéldﬁthgﬂiwgr bpyri fi di ne- 4

H, C, N OH FrielHy 2%%? hyl - 4- CEh(a'1 met{hidR)-3-acend 13riinaeligin] 497 O N
]

car boxam de 244455 '« N
s N dihydropyrimidine-4-
- \’40 o carboxamide
HGC
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ON- (4-fl uorobenzyl)-5-hydroxy-1- f°"~ NH3CNOH/ F

met hyl - 2- (1-nmethyl -1 -[[ (5- et hyl -  H3C~ H1, 3, 4- oxadi azol - 2- 1®April 2006

yl ) carbonyl ] am no) et hyl )-6-oxo0-1,6 OH3C CH3

Qdi hydr qp@;q,j,,ggsgj,i,ne 4- car boxam de 255128 QQQQON-1--{ 1-pf4dgo2hAsS | uoro-2-

Hc,NOH _ F H (nmethylsul fonyl)benzyl]am no)carb C

onyl) 5- hydroxy-1-nmethyl-6 oxo- | b1 , NI, 6-di hydropyrimdin-2-yl]-1- N
,C cH, 0 o-pz0 nethylethyl)-N-2-,N2-- di met hyl et hanedi am de 264325 0 O

HBC N OH F [Eqp(4-acet yl sthycPrei net hyl | per azNake- 2 H | M+l | Scheme
yl)- N (4-fllubdobenzyl) - 2 hydroxy-1 | 1 N H3 N N ~N #&t hyl>-6{oxo-1,6- 0
, CH3di hydr qpyrfi m di e 4 ca&_poxam de N looraberzyl-S-hydrony-1-
9 o methyl-2-{1-methyl-4-
S N
Hac’ ‘N N (methylsulfonyl)piperazin-2-yI}-6-
K/’\L s oxo0-1,6-dihydropyrimidine-4-
CH, carboxamide
2 393 4
N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-2-(4-methylthiomorpholin-3
yl)-6-0x0-1,6-dihydropyrimidine-4-
|\/ o) carboxamide
3 531 1
\/Q N-{4-fluoro-2-
(methylsulfonyl)benzyl]-5-hydroxy-
CH 1-methy!-6-ox0-2-[}-(pyrazin-2-
s ylcarbonyl)pyrrolidin-2-yl)-1,6-
\/' dihydropyrimidine-4-carboxamide
4 o . 467 1
F o
2-(1-acetylpyrrolidin-2-yI)-N-[4-
fluoro-2-(methylsulfonyl)benzyl]-5-
O= hydroxy-1-methyl-6-oxo-1,6-
Y O*S cH, dihydropyrimidine-4-carboxamide
CH,
5 (o] 407 1
HyC. F
N | kl 2-(3-acetyl-1,3-thiazolidin-2-yl)-N-
sj/k\N (4-fluorobenzyl)-5-hydroxy-1-
Q/ methyl-6-0xo-1,6-
N 0 0 dihydropyrimidine-4-carboxamide
CH
6 377 1
Hac 2-[1-(acetylamino)-1-methylethyll-
n H\/@ N-(4-fluorobenzyl)-5-hydroxy-1-
an methyl-6-0x0-1,6-
0 H,CCH:, dihydropyrimidine-4-carboxamide
7 415 1
HC
H 2-(1-acetylpyrrolidin-2-yl)-N-(2-
ethoxybenzyl)-5-hydroxy-1-methyl-
6-ox0-1,6-dihydropyrimidine-4-
Y carboxamide
CH, CHa
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274531 0 KBCHHH F :r I I J N ~ N-(4-fluorobenzyl)-5-hydroxy-1- NO
Omet hyl - 6- oxo- 2-[ 1- (pyri m dl n-4- yl carbonyl ) pyao]i dl n-2-yl ] 18 April R006-J

di hydr opyri m di ne- 4-carboxan de N 284531 0 HCNH / F ~

~N- (4- f Mi@os3szy! ) 5- hydroxy-1- 0 net hyl - 6- oxo- 2- [ 1- ( pygicdEoslehss® O

yl carbonyl ) pyrrolidin-2-yl]-1,6- dihydropyrim dine-4-earboxem de NON 294295
ON- (4-fl uorobenzyl)-5-hydroxy-1- ~I H3C, OH ™ 'Fnethyl-2-1

1- met h( 1H pygrgzol 5-yT car bonyl ) em n@] edr et hyl)-6- ¢xa T], 6sdypnpyri m di ne- 4-
OH3C CH3 Crarpoxani de 18 April 2006 WO 03/ 035077 RCT/ G302/ 04)53

H,C. OH F
0 N | H 2-(4-acetyl-1-methylpiperazin-2-yl)
H C)L N /\/‘\\N N-(4-fluorobenzyl)-5-hydroxy-1-
3 k/ 0 methyl-6-oxo0-1,6-
N‘CH3 dihydropyrimidine-4-carboxamide
9 482 5
(o]
o H,C. N OH F  |N-(4-fluorobenzyl)-5-hydroxy-1-
| H\/Q/ methyl-2-[1-methyt-d-(pyrazin-2-
EN\j/“\N’\/k\ N ylcarbonyl)piperazin-2-yl]-6-oxo-
_ N. 0 1,6-dihydropyrimidine-4-
N K/ CH, carboxamide
10 (o] 417 1
H,Cop PN -OH
| H 2-(1-acetylpyrrolidin-2-yl)-5-
O)\\ N hydroxy-1-methyl-N-[2-
N o) 3. (methylthio)benzyl]-6-oxo-1,6-
0 CH dihydropyrimidine-4-carboxamide
H,C
i1 429 5
R o . N-(4-fluorobenzyl)-5-hydroxy-2-{ 1
7N HCy i [(1H-imidazol-5-ylcarbonylamino]/
N AR i 1-methylethyl}-1-methyl-6-ox0-1,6{
o oH, ¢ dihydropyrimidine-4-carboxamide

12 2 572 5
HC. I OH F .
| @ 2-{1-benzoyl-4-(pyrazin-2-
N N’YKN ylcarbonyl)piperazin-2-yl}-N-(4-
N

"\¢ '\/N o o fluorobenzyl)-5-hydroxy-1-methyl-
6-ox0-1,6-dihydropyrimidine-4-
carboxamide
13 480 5
o]
Hac‘ N OH F 2-{4-benzoyl-1-methylpiperazin-2-
<K y1)-N-(4-fluorobenzyl)-5-hydroxy-1
O °N N methy}-6-0x0-1,6-
0 dihydropyrimidine-4-carboxamide
~C H,
14 559 5

fluorobenzyl)-5-hydroxy-1-methyl-
6-0x0-1,6-dihydropyrimidine-4-
carboxamide

o
HCuy OH F
@_\ " N\/@’ 2-{4-(benzyloxy)-1-(pyrazin-2-
O~CH\N ylcarbonyl)pyrrolidin-2-yl}-N-(4-
N
(o]
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304191 H3CN OH F 2-[(2R 4R)-1-acetyl -4- H nethoxypyrrolidin-2-yl]-N(4- r
., Nfluorobenzyl)-5-hydroxy-I-nmethyl- N o 06-o0xo0-1, 6-di hydBdwpyid 280@i ne- 4-
FcCcar boxam de 314468 FI'C/ N OH F1- ~7 N[(dinethylanino)(oxo)acetyl]pyrrol

o] C’d'“\3%¥b&m&*(4 fl uor obenzyl ) 5- hydr oxy- 1- net hy P%*Rﬁ% ?14§1| ,
uor o- 2-

N- CH, di hydropyri m di ne-4-car boxam de HNC 325635 0 N—{
Fi C>- NC-N CHo ( nyl) 5 hydroxy | -nethyl H - (xo-
oy] ) - 5- ydr gxyr=methyt—= oa 431 1

2-(1-acetylpyrrolidin-2-y1)-N-(2,3-
dimethoxybenzyl)-5-hydroxy-1-
methy)-6-oxo-1,6-

dihydropyrimidine-4-carboxamide

16 401 1
2-(1-acetylpymolidin-2-yl)-5-
“ hydroxy-N-(2-methoxybenzyl)-1-
N o Qo methyl-6-oxo-1,6-

dihydropyrimidine-4-carboxamide

[ Aia Saikel I S0 2 Y KN
1y He. oM F fluorobenzyl)amino]carbonyl}-5- 434 8
o H N H hydroxy-1-methy!-6-0xo-1,6-
HC. dihydropyrimidin-2-yl)-1-
CH, HCCH, 0 methylethyl}-N~2~,N~2--
18 414 4
[o}
HiCy I OHN 2-(1-acetylpyrrolidin-2-yl)-N-[2-
O)*N (dimethylamino)benzyl}-5-hydroxy-
N o o UN. 1-meLhyl-6-oxo—1.6-
Y HC™ "CH, dihydropyrimidine-4-carboxamide
H,C
19 0 . Chiral 389 1
HCoy ; OH F 2-[(28)-1-acetylpyrrolidin-2-y1]-N-
O)\\N n (4-fluorobenzyl)-5-hydroxy-1-
N 0 methyl-6-0x0-1,6-
¥° dihydropyrimidine-4-carboxamide
H,C
20 469 5%
(o]
HCuy A\ -OH F
_CH‘\ ) n N-(4-fluorobenzyl)-5-hydroxy-2-{4-
HO. N hydroxy-1-(pyrazin-2-
N _o © ylearbonyl)pymolidin-2-ylJ-1-
methyl-6-0x0-1,6-
t{g dihydropyrimidine-4-carboxamide
NN
)
21 N-[1-(4-{1(4- 485 5
H,c fluorobenzyl)aminolcarbonyl }-5-
[ 7‘" “\/@ hydroxy-1-methyl-6-0x0-1,6-
dihydropyrimidin-2-yl)-1-
oH,C CH, methylethyl}imidazo{2,1-
bll1.31thiazole-6-carboxamide
22 o 407 1
HoCoy PN ~OH F 2-{(25.,49)-1-acetyl-d-
] y fiuoropyrrolidin-2-yl}-N-(4-
F“Cl)\N fluorobenzyl)-S-hydroxy-1-methyl-
N?O 0 6-0x0-1,6-dihydropyrimidine-4-
CH, carboxamide
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6- di hydropyrimdin-2-y11-1- OH, O CH, o o0=s=0 6Ha,
b][ 1, 3]thiazol e-6-carboxam de 3304815* H3C,N CH ,
Nrret hoxypyrrolidin-2-yl]-N-(4- NO

2-[ (2R, 4R) -1 -benzoyl-4- C HH\ O,,.

Of | uor ot{g@g%%%zéhydr oxy- 1-methyl- 6-oxo- |, 6-Mdropygi /EB%/EHZ@?'

met hy
F 11

| et hyl }i mi dazo[ 2, 1-

18 April 2006

6car boxam de 25 0 HCC F N (4-fluorobenzyl)-5-hydroxy- 4- C ™H
(i sopropyl sulfonyl)-1- 2 th ; CIl ,Ni , i
23 484 5
~/\ [0} N-(4-fluorobenzyl)-5-hydroxy-1-
H,C'N N H‘C‘N OH methyl-2-{ 1-methyl-4-[(1-methyl-
I UK 1H-imidazol-2-
o N/\|/LN ylcarbony!]piperazin-2-yl} -6-oxo-
k,N‘CHa ) 1,6-dihydropyrimidine-4-
carboxamide
24 445 5
9 N-(4-fluorabenzyl)-5-hydroxy-1-
-~y HCy OH F |methyl-2-(1-methyl-1-{ [(5-methy!-
H,C { H Y | “ 1,3,4-oxadiazol-2-
N yl)carbonyl}amino Jethyl)-6-oxo-1,6
OH,C CH, O dihydropyrimidine-4-carboxamide
25 512 8
N~1~-{ 1-[4-({ [4-fluoro-2-
HC. OH F (methylsulfonyl)benzyl]amino jcarb
M., i 78\\ | ! onyl)-5-hydroxy-1-methyl-6-oxo-
éH, ¥ CH,N O 1,6-dihydropyrimidin-2-yl}-1-
éH: methylethyl }«N~2~,N~2~-
dimethylethanediamide
26 432 5
o]
o H"C‘N OH F 2-(4-acetyl-1,2-dimethylpiperazin-2-
J ﬂﬁ)\\ | H y1)-N-(4-fluorobenzyl)-5-hydroxy-1
HC™ N N methyl-6-0%0-1,6-
K/N‘CH, 0 dihydropyrimidine-4-carboxamide
27 453 1
o]
HC. OH F
L
N n N-(4-fluorobenzyl)-5-hydroxy-1-
N o methyl-6-0x0-2-[1-(pyrimidin-4-
O ylcarbonyl)pyrrolidin-2-yi}-1,6-
=Ny dihydropyrimidine-4-carboxamide
J/
\N J
28 453 1
[o]
H,C. OH F
L
N N\/©/ N-(4-fluorobenzyl)-S-hydroxy-1-
N S methyl-6-o0x0-2-[1-(pyrimidin-5-
Y ylearbonyl)pyrrolidin-2-yl]-1,6-
= dihydropyrimidine-4-carboxamide
|
NN
29 429 5
9 N-(4-fluorobenzyl)-3-hydroxy-1-
SN RGN OH F | methyl-2-{1-metyl-1-[(1H-pyrazol
H)e\\ I n 5-ylcarbonyl)amino)ethyl}-6-0xo-
N 1,6~dihydropyrimidine-4-
oHC CH, O carboxamide
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HIl NL th | 6-y nme y p vvperaz Nn- - -me y - - k-~ N
oxo- 1, 6-di hydropyri mi di ne-4- 0 ,, 18 April 2006
WO 03/035077 PCT/GB02/04753
30 419 1
HaQN OH F 2-[(2R 4R)-1-acetyl-4-
H " H\/@ methoxypyrrolidin-2-yl)-N-(d4-
OMC(‘\ N fluorobenzyl)-5-hydroxy-1-methyl-
N\Fo o 6-0x0-1,6-dihydropyrimidine-4-
MG carboxamide
31 446 8
HC.\ /N ~OH F
< | nﬂ 2-{1-
N [(dimethylamino){oxo)acetyl}pyrol
N _o © idin-2-y1}-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-oxo-1,6-
o) N—CH, dihydropyrimidine-4-carboxamide
H,C
32 563 5
o] N-{1-[4-([[4-fluoro-2-
[ Yn HC. OH F (methylsulfonyl)benzyllamino }carb
N \%r}j)(k\ | k}\/Q/ onyl)-5-hydroxy-1-methyl-6-oxo-
e I 1,6-dihydropyrimidin-2-yl}-1-
oG CH, 0O o=po methylethyl imidazo[2, 1-
3 b]{1,3]thiazole-6-carboxamide
33 o 481 5%
HiC.yy OH F
) n 2-[(2R 4R}-1-benzoyl-4-
H°C\0“I CH* N methoxypyrrolidin-2-yl}-N-(4-
N_o © fluorobenzyl)-5-hydroxy- 1-methyl-
6-0x0-1,6-dihydropyrimidine-4-
carboxamide
34 482 5
o]
H.C N-(4-fluorobenzyl)-5-hydroxy-2-[4-
Oi )—CH S | OHN F (isopropylsulfonyl)-1-
5. /\H\\N methylpiperazin-2-yl)-1-methyl-6-
o '\,N~ o oxo-1,6-dihydropyrimidine-4-
CH, carboxamide
35 468 5
o] .
He OH F 2-[1,2-dimethyl-4-
0, .0 H’ °N ) (methylsulfonyl)piperazin-2-yl])-N-
H CJSLN SN n (4-fluorobenzyl)-5-hydroxy-1-
s N. methyl-6-oxo-1,6-
CH, dihydropyrimidine-4-carboxamide
36 391 4
(o]
N-(4-fluorobenzyl)-5-hydroxy-2-
OH F
Gy i 4 [(25,4R)-4-methoxy-1-
N methylpyrrolidin-2-yl])-1-methy}-6-
H_;C'o'“ o0x0-1,6-dihydropyrimidine-4-
CH, carboxamide
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, carboxam de CH~ 354685 0 OH 2-[1,2-dinethyl-4- C F NI

(met hyl sul fonyl ) pi perazin-2-yl]-N
(4-fl uorobenzyl) -5-hydroxy-| -

O .OH
H , met hyl - 6- oxo- 1, 6-

CF>, di hx,g{)gg%rs&gi di ne-4-car boxam de 363914 0 H
0

b CSNN

PCT/G

18 April 2006

02/04753 .
N-(4-f1 UOPOBERZYI ) - 5- hydroxy-2- OH F , [(2S, 4R)-4- met Roxy=1 2% o
Nmet hyl pyrrolidin-2-yl]-1-nmethyl-6- H6Coxo-1, 6-di hydropyri m di ne- 4-
CHacar boxa ﬁ37d 18— Ap+H—2006WO-83/-9350+PSH-GBE3-04 758378467 H C N |
o
C. OH F
Moy | n N-(4-fluorobenzyl)-5-hydroxy-1-
N methyl-2-{1-
N 0 [(methylsulfonylacetyl]pyrrolidin-
we PO 2-y1}-6-0xo0-1,6-dihydropyrimidine-
s 4-carboxamide
0o
38 o 425 1
HCuy A OH F 2-[(2S)-1-acetyl-4,4-
. MO N difluoropyrrolidin-2-yi]-N-(4-
)Ql)\” fluorobenzyl)-5-hydroxy-1-methyl-
F ?o o 6-0xo-1,6-dihydropyrimidine-4-
H.C carboxamide
3
39 433 1
H,C. OH F 2-[(2R4R)-1-acetyl-4-
HG— Tk ethoxypyrolidin-2-yI}-N-(4-
On N fluorobenzyl)-5-hydroxy-1-methyl-
N0 6-0x0-1,6-dihydropyrimidine-4-
HC carboxamide
40 397 4
o] X
H.C. oH F 2-[(28)-4,4-difluoro-1-
N | n methylpyrrolidin-2-yl}-N-(4-
F N fluorobenzyl)-5-hydroxy-1-methyl-
N, 0 6-0x0-1,6-dihydropyrimidine-4-
CH, carboxamide
41 o 495 1
HCop '\ OH
| N-(2,3-dimethoxybenzyl)-5-
s R
N g hydroxy-1-methyl-6-ox0-2-{1-
N_o © H,c’o Hy (pyridazin-3-ylcarbonyl)pyrrolidin-
2-y1}-1,6-dihydropyrimidine-4-
= N carboxamide
>N
42 476 8
N-(4-fluorobenzyl)-5-hydroxy-1-
o HCey OH F methyl-2-(1-methyl-1-{[morpholin-
N H)(L\ QY 4-yl(oxo)acetyljamino Jethyl)-6-0x0
@ G CH, 1,6-dihydropyrimidine-4-
carboxamide
43 476 8
HC. OH F 2-{(2R,4R)-1-
HG s | H [(dimethylamino){oxo)acetyl}-4-
Oon M N methoxypymolidin-2-yl}-N-(4-
o fluorobenzyl)-5-hydroxy-1-methyl-
0P -CH, 6—oxo-1.6:dihydmpyrirrﬁdine—4-
He carboxamide
3
4 489 5
HCoy OH F
| H 2-{(28)-4,4-diflucro-1-(pyrazin-2-
F)CﬁN yicarbonyl)pyrrolidin-2-yl}-N-(4-
F o © fluorobenzyl)-5-hydroxy-1-methyl-
iI 6-0x0-1,6-dihydropyrimidine-4-
= carboxamide
g
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N- (4-fluorobenzyl)-5-hydroxy-1- F tNJ nmethyl-2-11- NNO .

O[ (et hyl sul fonyl )acetyl ] pyrrolidin- H C 18 April 2006

j 2-yl }-6-0x0-1, 6-di hydropyri m di ne- g4-carboxam de 0" b 360425

2-((25) odseisyt-4.4- NAY. H/ Fh F 1p-yl]-N(4 Nyd
fIuorobenzyl)enZyI)-Shydroxy-I-nethyl- Frp 06-0xo-1,é¢ﬂ“ﬁ@d@gg§rin1d|ne 4-

H, Ccar boxam de 39F 2-[ (2R 4R)-1l-acetyl-4- 433 H, C
of f ~j et hox YP¥motTdim-2="YII N4 H, C~7ftuorobenzyt)y35stiydroxy={ - net hyl - o,,.
N H~06- oxo-{L, 6- di hydropyri m di ne-4- IH, ccarboxam de[403974 0O
2-[(2S)-4,4tdiftluoro-1- | nethyl pyrqolidin-2yl]-N{(4-

(o]

o HC. OH F N-(4-fluorobenzyl)-5-hydroxy-1-
n.o-8z0 N ] N methyl-2-{(25,45)-1-methyl-4-
&) N _CH\\N [(methylsulfonyl)amino)pyrrolidin-
H N o 2-y1}-6-ox0-1,6-dihydropyrimidine-
CH; 4-carboxamide
46 454 5
(o]
H,C,N OH F 2-(1-
< | i {(dimethylamina)sulfonyl)pyrrolidi
! NCH n-2-y1}-N-(4-fluorobenzyl)-5-
DaN O hydroxy-1-methyl-6-0x0-1,6-
0’?(\) cH, dihydropyrimidine-4-carboxamide
47 476 8

. HC.y | OHN\/Q/F 2-{ @R AR)-d-ethoxy-1-
Hy -\0“, CH\\N [(methylamino){oxo)acetyl]pyrrolid
N g in-2-yl}-N-(4-fluorobenzyl)-5-
OI hydroxy-1-methyl-6-0x0-1,6-
NH dihydropyrimidine-4-carboxamide

HC
48 0 489 5
HC. OH F
X | n 2-{(2S)-4,4-difloro- | -(pyridazin-3-
N” ylearbonyl)pyrrolidin-2-y1}-N-(4-
N _o O fluorobenzyl)-5-hydroxy-1-methyl-
6-ox0-1,6-dihydropyrimidine-4-
A N carboxamide
u
N
49 488 5
HC.\ OH F

< | H 2-{(285)-4,4-difluoro-1-(pyridin-2-

N ylcarbonyl)pyrrolidin-2-yl}-N-(4-
fluorabenzyl)-5-hydroxy-1-methyl-
6-0x0-1,6-dihydropyrimidine-4-

~ IN carboxamide
N
50 o 482 8
HCey F 2.{@5)-1-
E Kl [(dimethylamino)(oxoc)acetyl)-4,4-
F A o difluoropyrrolidin-2-y} }-N-~(4-
IO fluorobenzyl)-5-hydroxy-1-methyl-
o N.CH, 6-ox0-1,6-dihydropyrimidine-4-
(":H carboxamide
3
51 488 8
OH
N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-2-{ 1-[morpholin-4~

{s] yi(oxo)acetyl]pyrmrolidin-2-yl }-6-
oxo-1,6-dihydropyrimidine-4-
carboxamide

Q
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H, C, N OHH F F-

06- oxo- 1, 6-di hydr opyri m di ne- 4-
H, C, NHN- ( 2, 3- di net hoxybenzyl ) -5- hydroxyl - net hyl - 6- oxo- 2-[ 1-

N fl uorobenzyl)-5-hydroxy-1-nethyl -
CH, car boxam de 410495

N N

| ca

rrolidiRggefdsgh; 01 3- bon (pyr py 0 az Cn- Yy pordhezness
52 o 446 8
H,C. OH F
SUNTY n\/@’ 2-{(2S)-1-
C‘)§N [(dimethylamino)(oxo)acetyt]pyrrol
N _o © idin-2-y1}-N-(4-fluorobenzyl)-5-
I hydroxy-1-methyl-6-oxo-1,6-
o) ,,\,—CH:, dihydropyrimidine-4-carboxamide
H.C
52 476 8
[e]
HCoy I OH F 2{@S)1-
N N [(dimethylamino)(oxo)acetyl]pyrrol
) o idin-2-y!}-N-(4-fluoro-2-
Io HG” methoxybenzyl)-5-hydroxy-1-
0 _CH, methyl-6-0xa-1,6-
(!l * dihydropyrimidine-4-carboxamide
H,
54 448 8
0 N1-{1-(4-{[(4-
X OH B fluorobenzyt)amino]carbonyl }-5-
"y 9 fl’g N | n hydroxy- I-methyl-6-oxo-1,6-
9 ‘r;j 7(‘\\N dihydropyrimidin-2-y1)-1-
CH, OH,C CH, 0 methylethyl]-N1,N2,N2-
trimethylethanediamide
55
o 419 1
H,C. OH F .
N | “ 2-[(25)-1-acetylpyrrolidin-2-yl}-N-
N (4-fluoro-2-methoxybenzyl)-5-
° hydroxy- 1-methyl-6-oxo-1,6-
b CH, dihydropyrimidine-4-carboxamide
HC
56 379 4
o]
H,C. N OH F N-(4-fluorobenzyl)-2-[(2S,4S)-4-
| i fluoro-1-methylpyrrolidin-2-y1}-5-
F N hydroxy-1-methyl-6-0xo-1,6-
N'CH o dihydropyrimidine-4-carboxamide
3
57 o 464 8
ROy I OH F 2-4(25.48)-1-
F N N [(dimethylamino)(oxo)acetyl}-4-
N o fluoropyrrolidin-2-y] }-N-(4-
IO fluorobenzyl)-5-hydroxy-1-methyl-
o I‘"CH 6-0x0~1,6-dihydropyrimidine-4-
3 .
MG carboxamide
58 468 8
o N1-{1-(4-{((3-chloro-4-
HC. OH F fluorobenzyl)aminolcarbony! }-5-
He 0 n N\ | n hydroxy- 1-methyl-6-oxo-1,6-
a ‘p'q N cl dihydropyrimidin-2-yl)-1-
CH, OHC CH, © methylethyl]-N2,N2-
dimethylethanediamide
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6- di hydr opyri m di ne-4- carboxam de 424768 _
uor obenzyl ) - 5-hydroxy-1- H,C. OH F net hyl - 2- (1- met hyll8|April @8¢phol i n-
H 1 \(4-yi (oxo)acetyl]am no)ethyl)-6-oxo |, 6-dihydropyrl| m di ne-4-

1,
|

oxa 68 HC, N OH F 2-((2R 4R)-1-

di rretmr‘llgl%aéhﬁﬁg)(oxo) acetyl]-4- Nmet hoxypyrmidin-2- yIC}T/(’i\I-O%/04753

NOf | uor obenzyl ) - 5- hydr oxy- I - nmet hyl - O 6- oxo-1, 6-di hydropyrimdine-4- .CH N
, carboxamde Hc a 444895 F FI,C N OH\ |

2-[(29)-4, 4-difluom 1-(pyrazin-2- F Nylcarbonyl)pyrrolidin-2-yl]-N-(4- F O
Of | uorobenzyl) 5- hydr oxy- | - met hyl - 6- oxo- 1, 6-di hydrop le m di ne- 4-

carboxani de N, 1 18 While the foegnilBpeafics®o reuches the principles of the present

invention, with examples provided for the purpose of illustration, the practice of the
invention encompasses all of the usual variations, adaptations and/or modifications
that come within the scope of the following claims.
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PCT/ GB02/ 04753 454544 0 N-(4-fluorobenzyl)-5-hydroxy-1I -
o NHI

met hyl - 2-[ (2S, 4S) -1 -nmet hyl -4- ~i
N[ (et hyl sul f onyl ) am no) pyrrol i di n-
02-yi ) W@ @035017 6- di hydr opyri m di ne-

1- [ (dinmethylam no)sul fonyl]pyrrolidi

ry hydr oxY- 1- net hYl - 6. oxo-1, 6- -
474768 H3C,N OH F

(0]

0 HC OH
H, G- SN ~N 18 April 2006
H N
CH, 4- car boxam de pd®4B45040s3H, C, N OH F2. [
N CH3On- 2-yl)-N(4-fluorobenzyl)-5-
CH, di hydropyri m di ne-4-carboxam de O

~ ~ 2-1(2R,4R) - 4-et hoxy-1. O

[ (net hyl am no) (oxo) acetyl )pytrolid N ."

in-2-yl)-N(4-fluorobenzyl)-5-

hydr oxy- bL'/ﬂR/f§?yl - 6- oxo- 1. 6-

1. A compound of Formula (I):
R2 o OH
\-N I IR3
R )\N N~R4
0 ;
5  wherein
Rlis

1 -H

(2) -C1-6 alkyl, which is optionally substituted with one or more

10 substituents each of which is independently halogen, -OH, -CN,

-0-Cj.6 alkyl, -0O-C1.6 haloalkyl, -C(=0)R2, -CO2R®, -SRa,

-S(=0)R2, -N(RaRb), -C(=0)-Co-6 alkyl-N(RaRb), N(R2)-C(=0)-Cp-

6 alkyl-N(RDRC), -SO2R2, -N(R2)SO2Rb, -SOoN(RaRDb),

NR® ;
~y a)Ll}l’R

-N(Ra)-C(=O)Rb, R®  or -N(RHC(=0)C(=0)N(R2Rb),

15 (3) -RK,

(4)  -Ci-¢ alkyl-RK, wherein:

@ the alkyl is optionally substituted with one or more substituents
each of which is independently halogen, -OH, -CN, -0-C1.6
alkyl, -O-C1.¢ haloalkyl, -N(RaRb), -N(Ra)CO2Rb,

20 N(R2)C(=0)-Cp-¢ alkyl-N(RDRC), or -N(R2)-C2.¢ alkyl-OH
with the proviso that the -OH is not attached to the carbon
alpha to N(R&); and

(i)  the alkyl is optionally mono-substituted with -RS, -C1-6
alkyl-RS, -N(R2)-C(=0)-C¢.6 alkyl-RS, -N(R2)-Cq.¢ alkyl-RS,

25

-0-Cp-6 alkyl-RS, or -N(R&)-C(=0)-Cq-¢ alkyl-RS; wherein RS
is
(a)  aryl which is optionally substituted with one or
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L Doy L e carboxat o HLC 4804088 KON OF 1 Ko
Nyl car bor\;/d)hmg(ﬁal idin-2-yl']-N-(4- F N O Of | uorobenzyl },Cﬁﬁgyzﬁrg%y-l - et hyl -
6- 0x0- 1, 6- di hydropyri mi di ne-4- i Ncarboxani de N 494885 H,C, N CH
2-((2S)-4, 4-difluoro-1-(pyridin-2- F Nyl carbonyl)pyrrol I din-2-yl]-N-(4- F 0
Of  uor obenzyl) - 5- hydr oxy- | - met hyl - 6-oxo- 1, 6-di hydropyri m di ne-4- N
carboxami de a 5004828 HCN HH F ' N ~ | (dineth o
r[ (di met hyl am no) (oxa) acetyl]-4, 4- F Np O di fluoropyrrolidin-2-yl [-N-(4 >
f 1 uor obenzyl ) - 5- hydr oxy- | - metchybstit@iNs €xdhf whichls BrdepehdsitipRMbEeRI di ne- 4-
CH, carboxam de 514888 0  -OH, -Cy.¢ alkyl, -C].¢ alkyl-OR8, -Cj.¢ haloalkyl, -O-C1.6
alkyl, -0-Cj].g haloalkyl, methylenedioxy attached to two
adjacent carbon atoms, or aryl;
S (b) a4- to 8- membered saturated heterocyclic ring
containing from 1 to 4 heteroatoms independently selected
from N, O and S; wherein the saturated heterocyclic ring is
optionally substituted with one or more substituents each of
which is independently halogen, -Cj.¢ alkyl, -C1-6 alkyl-ORa,
10 -C1-6 haloalkyl, -O-Cj.6 alkyl, -O-C].-¢ haloalkyl, -C(=0)Ra,
-CO2R2, -C(=0)-Cp-6 alkyl-N(RaRb), -SO2R2, oxo, aryl, or
-C1-6 alkyl-aryl; or
(c) a 5- to 7-membered heteroaromatic ring
containing from 1 to 4 heteroatoms independently selected
15 from N, O and S; wherein the heteroaromatic ring is optionally
substituted with one or more substituents each of which is
independently halogen, -C]-6 alkyl, -C1-6 alkyl-OR2, -Cj_g
haloalkyl, -O-C1.¢ alkyl, -O-C1-¢ haloalkyl, oxo, or aryl;
(8  -Co.-6 alkyl-O-Cq.¢ alkyl-RK,
20 (6)  -Co.6 alkyl-S(O)n-Co.6 alkyl-RK,
(7)  -0-Cj.¢ alkyl-ORK,
(8)  -O-Cl.6 alkyl-O-C].g alkyl-RK,
(®  -0-Ci-6 alkyl-S(O)nRK,
(10) -Co-6 alkyl-N(Ra)-RK,
25 (11)  -Co-6 alkyl-N(R2)-C]_¢ alkyl-Rk,
(12)  -Cp-6 alkyl-N(Ra)-C].¢ alkyl-ORK,
(13)  -Co-6 alkyl-C(=0)-Rk,
(14)  -Co-6 alkyl-C(=O)N(R2)-Cq.¢g alkyl-RK,
(15)  -Co-6 alkyl-N(Ra)C(=0)-Co-¢ alkyl-RK,
30 (16)  -Cp-6 alkyl-N(Ra)C(=0)-0-Cq.¢ alkyl-RK, or
(17)  -Cp-6 alkyl-N(Ra)C(=0)C(=O)Rk;

R2is -C1.6 alkyl which is optionally substituted with one or more substituents each
of which is independently
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NC, N OH FN- (4-fl uorobenzyl)-5-hydroxy-I- nethyl-2-11-[ norphol i n-4-

N. ~Oyi (oxo) acetyl ] pyrrolidin-2-yl}-6- Xoxo-1, 6-di hydropyri nil&iAypi 2000

car boxam L-18 April 2006 WO 03/ 035077 PCT/ GB02/ 04 8 H3C, N OH
2-((25)-1‘“8“%?203%net hyl ami no) (oxo) acetyl ] pyrrol N O FeriGRAiiA3

Q di n-2-yl)-N(4f 1 uorobenzyl)-5- hydroxy-I-nethyl-6-oxo- 1,6- O

N, CH3di hydr opyri m di ne- 4- car boxam de H3C 524768 0 H3C,N 2-((2S) 11 OH/ |
F N [ (di met hyl am no) (oxo) acetyl]pynol N "0 idin-2-yl }-N(4-fluoro-2- 00

H3Cnet hoxybenzyl ) 5- hydroxy-1- O, CH3 net hyl - 6- oxo-1, 6- ~i di ne-4-carbox a
m de |t 544488 @N - [Heldgén,([ (4- FLC
(2) -OH,
3 N,
4 -0-Cy.-6 alkyl,
5 (5) -0-C1-6 haloalkyl,
(6) -C(=O0)Rg,
(1)  -CO2Ra,
(8)  -SRa,
(9  -S(=O)R3,
10 (10) -N(RaRrb),

(11) -C(=O)N(RZRD),
(12) -N(R?)-C(=0)-C1-6 alkyl-N(RPRC),

(13) -SO2Ra,
(14) -N(R2)SO2RDb,
15 (15) -SO2N(RaRb),

(16) -N(Ra)-C(Rb)=0,
(17)  -C3-g cycloalkyl,
(18) aryl, wherein the aryl is optionally substituted with one or more
substituents each of which is independently halogen, -C]-6 alkyl,
20 -C1.6 haloalkyl, -O-C1.¢ alkyl, -O-C] -6 haloalkyl,
-C0-6 alkyl-N(RaRY), or -C} ¢ alkyl substituted with a 5- or 6-
membered saturated heterocyclic ring containing from 1 to 4
heteroatoms independently selected from N, O and S;
wherein the saturated heterocyclic ring is optionally substituted
25 with from 1 to 3 substituents each of which is independently -C1.6
alkyl, oxo, or a 5- or 6-membered heteroaromatic ring containing
from 1 to 4 heteroatoms independently selected from N, O and S;
or
(19) aS5- to 8-membered monocyclic heterocycle which is saturated
30 or unsaturated and contains from 1 to 4 heteroatoms independently
selected from N, O and S; wherein the heterocycle is optionally
substituted with one or more substituents each of which is
independently -C1-¢ alkyl, -O-C1_6 alkyl, oxo, phenyl, or naphthyl;

with the proviso that none of the following substituents is attached to the
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fl uolroben_zyl ) am no] carbonyl )-5- 0 CWN OH F hydroxyl - met hyl - 6- oxo-1, 6- 3
H3tCh I Ndi hydropy(rjl m di n-2-yl)-1- CH3 OH3C UH3 QOret hyl et hyl 18 KpriN200®- tri
met hyl et Il de 5504191 H3C, N OH F 2-[(25)-1-acet Lh-2-yl]-N
N, - (4%%%#‘@”2 met hoxybenzyl )-5- N hydroxy-| - nmet hy?i{cgldo%g&@%%- O
di hydr opyri m di ne- 4-carboxam de Cl .13 H3C 56-3794 0 H3C,N OH F
N- (4-fl uorobenzyl)-2-[(2S, 4S)-4- ~~fluoro-I|-nethyl pynolidin-2-yl]-5 F~
Thydr oxyl - net hyl - 6- oxo-1, 6- N CH3 0di hydropyri m di ne- 4- car boxani de 5704648
NC NL, F 2-((2S,4S)-1- %[ (dime, hyl am no) (oxo)acetyl]-4- fi N I1IdI

carbon atom in the -C]-6 alkyl group that is attached to the ring

nitrogen: halogen, -OH, -O-C1.6 alkyl, -O-C1-6 haloalkyl, -SRa,

-S(=0)R2, or -N(R2)-C(Rb)=0;

5 R3is-Hor-C]-6 alkyl;

R4 is
1 H
2) C1-6 alkyl which is optionally substituted with one or more
10 substituents each of which is independently halogen, -OH, O-C1-6

alkyl, -O-Cj.6 haloalkyl, -NO2, -N(RaRD), -C(=0)R2, -CO2R2, -SR2,
-S(=0)R2, -SO2R2, or -N(R2)CO2Rb,

(3)  C1-6 alkyl which is optionally substituted with one or more
substituents each of which is independently halogen, -OH, or O-C1-4

15 alkyl, and which is substituted with 1 or 2 substituents each of which is
independently:
(i)  C3-gcycloalkyl,
()  aryl,
(iii)  afused bicyclic carbocycle consisting of a benzene ring
20 fused to a C5.7 cycloalkyl,

(iv)  a5- or 6-membered saturated heterocyclic ring
containing from 1 to 4 heteroatoms independently
selected from N, O and S,
(v) a 5- or 6-membered heteroaromatic ring containing
25 from 1 to 4 heteroatoms independently selected from N,
O and S, or
(vi)  a9- or 10-membered fused bicyclic heterocycle
containing from 1 to 4 heteroatoms independently
selected from N, O and S, wherein at least one of the
30 rings is aromatic,
4 C2-5 alkynyl optionally substituted with aryl,
(5)  C3.8 cycloalkyl optionally substituted with aryl,

6) aryl,
(7)  afused bicyclic carbocycle consisting of a benzene ring fused to a
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F-2 3

Of | uor obenzyl ) - 5- hydr oxy- | - net hyl -

N 4 uoropyrro n- Oy )-

3 carboxam de H3C 584688 ON1-[1-(4-(((3-chloro-4- HHH, C, OHHH / F
f | uor obeMR YU ho] car bonyl }-5-  Nhydroxy-| - met hyl - 6 OBIVCR2OHSE,  ddr

dro

3 N

10

15

20

25

30

N Clrimdin-2-

Cs5-7 cycloalkyl,

(8)  a5-or 6-membered saturated heterocyclic ring containing from 1 to 4
heteroatoms independently selected from N, O and S,

(9)  a5-or 6-membered heteroaromatic ring containing from 1 to 4
heteroatoms independently selected from N, O and S, or

(10) a9- or 10-membered fused bicyclic heterocycle containing from 1 to 4
heteroatoms independently selected from N, O and S, wherein at least
one of the rings is aromatic;

wherein

each aryl in (3)(ii) or the aryl in (4), (5) or (6) or each fused

carbocycle in (3)(iii) or the fused carbocycle in (7) is optionally
substituted with one or more substituents each of which is
independently halogen, -OH, -C1.¢ alkyl, -C1-6 alkyl-ORa, -Cj_¢6
haloalkyl, -O-C1-6 alkyl, -O-C1.¢ haloalkyl, -CN, -NO2, -N(R2Rb),
-C1-6 alkyl-N(RaRb), -C(=O)N(RaRb), -C(=O)R2, -CO2R2, -Cj.4
alkyl-CO2R&, -OCO2R4, -SR3, -§(=0)R2, -SO2R4, -N(R3)SO2Rb,
-SO7N(RaRb), -N(R2)C(=0)Rb, -N(Ra)CO2RD, -Cj.6
alkyl-N(R2)CO2RDb, aryl, -C1-¢ alkyl-aryl, -O-aryl, or -Cq-6 alkyl-het
wherein het is a 5- or 6-membered heteroaromatic ring containing from
1 to 4 heteroatoms independently selected from N, O and S, and het is

optionally fused with a benzene ring, and is optionally substituted with
one or more substituents each of which is independently -C1-6 alkyl,

-C1.-6 haloalkyl, -O-C] ¢ alkyl, -O-C1-6 haloalkyl, oxo, or -CO2R&;
each saturated heterocyclic ring in (3)(iv) or the saturated

heterocyclic ring in (8) is optionally substituted with one or more
substituents each of which is independently halogen, -C1.6 alkyl,

-C1-6 haloalkyl, -O-C]-¢ alkyl, -O-C] -6 haloalkyl, oxo, aryl, or a 5- or
6-membered heteroaromatic ring containing from 1 to 4 heteroatoms
independently selected from N, O and S; and

each heteroaromatic ring in (3)(v) or the heteroaromatic ring in
(9) or each fused bicyclic heterocycle in (3)(vi) or the fused bicyclic
heterocycle in (10) is optionally substituted with one or more
substituents each of which is independently halogen, -C1-6 alkyl,
-C1.6 haloalkyl, -O-C1-g alkyl, -O-C1-6 haloalkyl, oxo, aryl, or -C1-6
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1)-1-y

rpy

y CH3 OH3C CH3 Onet hyl et hyl ] - N2, N2- di net hyl et hanedi am de 18

Apri|l 2006 WD 03/ 035077 PCT/ GB02/ 04753 Wil e the foregoing $pé@rt 203t i on
teaches the principles of the present invention, wth exanpl es provided

illustration, the practice of the invention enconpasses

for the of

all of tﬁﬁdﬁ’g’éiﬂ” variations, adaptations and/or nodifitQVEBRY*#hat cone
within the scope of the following clains. 5 18 April 2006 WO 03/ 035077
CLAIMS: wherein 5 R is 0(1) (2) 115(3) (4) 20 25 PCT/ GB02/04753 1. A
conmpound of Forrmula (I): 0 RR OHNR3 h1l 1\ Rl' N-H -Ci-6 alkyl,
which is optionally substituted wwth one or nore substituents each of

whi ch is independentlypnak@gen, -OH -CN,

10

15

20

25

30

or alternatively R3 and R4 together with the N to which both are attached form a C3-7

azacycloalkyl which is optionally substituted with one or more substituents each of
which is independently -C1-¢ alkyl or oxo;

each Ra, Rb, R¢, and Rd is independently -H or -Cj.¢ alkyl;

RK is carbocycle or heterocycle, wherein the carbocycle or heterocycle is optionally

substituted with one or more substituents each of which is independently

(1)
@
€)
(4)

(5)

(6)
(7
®
©
(10)
(11)
(12)
13)
(14)

halogen,

-C1-6 alkyl, which is optionally substituted with one or more
substituents each of which is independently halogen, -OH, -CN,
-0-C1-6 alkyl, -O-Cj-6 haloalkyl, -C(=O)R2, -CO2R4, -SRa,

-S(=0)R, -N(RaRb), -C(=0)-(CH2)0-2N(RaRD),
N(Ra)-C(=O)—(CH2)()-2N(RbRC), -SO2Ra, -N(R2)SO2RD,
-SO2N(RaRD), or -N(Ra)-C(Rb)=0,

-0-C1.¢ alkyl, which is optionally substituted with one or more
substituents each of which is independently halogen, -OH, -CN,
-0-C1-6 alkyl, -O-C1-6 haloalkyl, -C(=O)Ra, -CO2R4, -SRa,
-S(=0)R2, -N(RaRb), -C(=0)-(CH2)0-2N(R2Rb),
N(Ra)-C(=0)-(CH2)0-2N(RbRC), -SO2R2, -N(R2)SO2Rb,
-SO2N(RaRD), or -N(R2)-C(Rb)=0,

-NO2,

0Xxo0,

-C(=0O)Ra,

-CO2Ra,

-SRa,

-S(=0)R3,

-N(RaRb),

-C(=O)N(R2Rb),

-C(=0)-C}-6 alkyl-N(RaRb),
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-O-Cl1-6 al
- N( RaRD) |

-SO2Ra, - N(Ra) S2Rb, -SO2N(RaRb), NR b And a | -N(Ra)-C(=ORb, R Rc or

-N(R a) Cgz
optionally

kyl, -OCl-6 haloalkyl, -C(=O Ra, -C2Ra, -SRa,

- S(=0) Ra,

-C(=0)-CO 6 al kyl - N(RaRb), N(Ra)-C(=0)-CO 6 al kyll8XprbRes

Cord Sz N(RaRb) - Rk, -Cl-6 al kyl -Rk, wherein: (i) the alkyl
ssﬁgoﬁtt(n ed 3/vith one or nore substituents ‘é‘;’lé#“&f"?ml chis

S

I ndependently halogen, -OH, -CN, -OCl-6 alkyl, -0-Cl-6 hal oal kyl,

=0) - - -N(Ra) - C2-6
-N(RaRb), -N(Ra) CQ2Rb, -N(Ra)C(=0)-CO 6 al kyl-N(RoRc), or -N(
al (kyI-O)—I vviEh %he proviso that the -OHis not attached to the carbon

al pha to N(Ra); and (ii) the al kyl

-Cl-6 al kyl -Rs, 15 Ray& 86 al kyl-Rs, -N(Ra)-CO6 al kyl -Rs,

opt ] onal |y subst (Eek
|
?E;ISB?eS)y(%J ?8)(1?)9) -$AZY(REBPIL1) (12) (13) (14) (15) 30(16) (17)

PCT/ GB02/ 04753
5

10

15

25

30

(18)

(19)
(20)

(21D
(22)
(23)
(24)
(25)
(26)
27)
(28)

(29)
(30)
@31
(32)
(33)
(34)

ed

-N(R2)SO2Rb,

-Rm,

-C1-6 alkyl-Rm, wherein the alkyl is optionally substituted with

one or more substituents each of which is independently
halogen, -OH, -CN, -C1.¢ haloalkyl, -O-C1.6 alkyl, -O-C1.6
haloalkyl, -C(=0)R#, -CO2R8, -SR2, -S(=O)Ra, -N(RaRb),
-N(R2)CO2RD, -SO9R3, -N(R2)SO2RD, -SO2N(RaRb), or
-N(R2)-C(Rb)=0,

-Co-6 alkyl-N(R2)-C(.g alkyl-Rm,

-C0-6 alkyl-O-C.¢ alkyl-Rm,

-C0-6 alkyl-S-Cp.g alkyl-Rm,

~C0-6 alkyl-C(=0)-Cp-¢ alkyl-Rm,

-C(=0)-0-Cg-6 alkyl-Rm,

-C(=0)N(R3)-Cq.¢ alkyl-Rm, 7

-NR3)C(=0)-Rm,

-N(R3)C(=0)-C} 6 alkyl-Rm, wherein the alkyl is optionally
substituted with one or more substituents each of which
is independently halogen, -OH, -CN, -C1.6 haloalkyl,
-0-C]-6 alkyl, -O-Cj.g haloalkyl, -C(=O)Ra, -CO2R2,
-SR3, -S(=0)Ra, -N(R2Rb), -N(R2)CO2Rb, -SO,R2,
-N(R2)SO2Rb, -SO7N(RaRb), or -N(R2)-C(Rb)=0,

-N(Ra)-C(=0)-N(Rb)-C-g alkyl-Rm,

-N(R2)-C(=0)-0-Cq.g alkyl-Rm,

-N(R2)-C(=0)-N(Rb)-S02-Cp.¢ alkyl-Rm,

-C(=0)-C(=0)-N(R2R),

-C(=0)-C1-6 alkyl-SO2R2, or

-C(=0)-C(=O)RIn;

carbocycle in RKis (i) a C3 to Cg monocyclic, saturated or unsaturated ring, (ii) a C7

to C12 bicyclic ring system, or (iii) a C11 to Cj6 tricyclic ring system, wherein each

ring in (ii) or (jii) is independent of or fused to the other ring or rings and each ring is

-173 -

Is optionally nono-substituted with -Rs,

-0 C0-6

<o al kyl -Rs; wherein RS is (a) aryl which is
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substituents each of which is independently hal ogen, -OCH -Cl-6
g})lr(sl , -Cl1-6 alkyl-ORa, -Cl-6 haloalkyl, -OCl-6 alkyl, -01&1§P611ﬁ9963al kyl ,
met hyl enedi oxy attached to two adjacent carbon atoms, or aryl; (b) a 4- to
8- nenbered §aturat ed heterocyclic ring containing fror%l to_7A’2 het er oat ons
i ndependé 1¥°¥él ected from N, 0 and S; wherein the sHtUFB&§ het erocyclic
ring is optionally substituted wwth one or nore substituents each of
whi ch is independently hal ogen, -Cl-6 al kyl, -Cl-6 al kyl - ORa, -Cl-? A
hal oal kyl, -O Cl-6 al kyl, -OCl-6 haloal kyl, -C(=O Ra, -CQ2Ra, -C(=0 -CO
al kyl - N(RaRb), -SC2Ra, oxo, aryl, or -C 1-;5 al k{l;grzl he?;rggzoﬁs& to
- ered ' .ing containing from ; . .
rn(qgggndent thh?ga?g?g%mrﬁ%m N, 0 and S; wherein the heteroaronmatic ring is
optionally substituted with one or nore substituents each of which is

i ndependent IhytetpayadgmRX is G) 2 8- @l ﬂ(mhmbcréal,-sﬁuﬁlelﬂ)é_k u%rat%o@%?lﬁ)cyqﬁéolrﬁ&?{ EW :
Al kyl R T B BBl Bt ind i hergor i by 1 oS opseiheidbicvelis 1 6
al kyl - O &1- EngF¥sjm; herein gcloningingjikegd (iEONAeRendenCE & faskelt yd thobiRey - RK, - CO- 6
al kyl - N( Ra) 1i6g oBrisiskedl 3K ring 1<GAnSudl é&mhselﬂ(rﬁi%a;'tﬁéfnﬁ%g’(&k&%' r@ﬁgcyclia -6
al kyl - (=0) < 0.6 alﬁ.lr%:QN@%-m-Glal }é@ry A
al kyl - N( Ra) E{&§*18h 06 &Y %FI-“ YSIeT eRRLENHrIT I L0 Refyroptaty sdraglfeoral kyl - Rk, or
- C0- 6 al kyl NNORay S(andp bAla@eRK parkeh dtems;Ghd &h&‘eﬁ)ﬂny\?ﬁamﬁrhmﬁg pgﬂa? Inonalaln)d/ent y
[ | ' 0 ich i
.Slfggt {/\E)l:bgf 3@5 %ﬂ??uﬂrrhig}a&%b‘%%%@é&)@%@%ﬁ‘%ﬁ" T30k Q&Y dppre 0“(1‘;? -OH,  (3)

-CN nitrogen heteroatoms is optionally quaternized;

each R s independently C3.g cycloalkyl; aryl; a 5- to 8-membered monocyclic
heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms
independently selected from N, O and S; or a 9- to 10-membered bicyclic heterocycle

15 which is saturated or unsaturated and contains from 1 to 4 heteroatoms independently
selected from N, O and S; wherein any one or more of the nitrogen and sulfur
heteroatoms in the hetérocycle or bicyclic heterocycle is optionally oxidized and any
one or more of the nitrogen heteroatoms is optionally quaternized; and wherein

the cycloalky! or the aryl defined in R js optionally substituted with
20 one or more substituents each of which is independently halogen, -Cj-¢ alkyl

optionally substituted with -0-C1-4 alkyl, -C1_¢ haloalkyl, -O-C1.6 alkyl,
-0-C1-6 haloalkyl, -N(RaRD), aryl, or -C].¢ alkyl-aryl; and
the monocyclic or bicyclic heterocycle defined in R is optionally
substituted with one or more substituents each of which is independently
25 halogen, -C1-6 alkyl, -C1-¢ haloalkyl, -0-Cj.-6 alkyl, -O-C] .6 haloalkyl, oxo,
aryl, -C1.6 alkyl-aryl, -C(=0O)-aryl, -CO2-aryl, -C02-C].6 atkyl-aryl, a 5- or
6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms
independently selected from N, O and S, or a 5- or 6-membered
heteroaromatic ring containing from 1 to 4 heteroatoms independently selected
30 from N, O and S; and '

each n is independently an integer equal to zero, 1 or 2;
or a pharmaceutically acceptable salt thereof.

-174 -



(4) -O0C1-6 alkyl, 5 (5) -OC1-6 haloalkyl, (6) -C(=ORa, (7) -CQ2Ra, (8)
-SRa, (9) -S(=ORa, 10 (10) -N(RaRb), (11) -C(=0 N(RaRb), 18#yil 2006
-N(Ra)-C(=0)-C 1-6 al kyl -N(RbRc), (13) -S2Ra, (14) -N(Ra) SO2Rb, 15 (15)
- S2N( Rafh 30380725 30 (16) -N(Ra)-C(Rb)=0,  (17) -C3- §ceGonsdrkey! . (18)
aryl, wherein the aryl is optionally substituted with one or nore
substltuents each of which is independently hal ogen, -Cl-6 alkyl, -Cl-6
hal oal kyl, -O Cl-6 al kyl, -O Cl-6 hal oal kyl, -CO0-6 al kyl-N(RaRb), or -Cl-6
al kyl substituted with a 5- or 6- nenbered saturated heterocyclic ring
containing from1l to 4 heteroatons independently selected fromN, 0 and S;
wherein the saturated heterocyclic ring is opti onally substituted wth
from1l to 3 substitugnts e lp1 zCL-6 al kyl, oxo,
or a 5- or 6- rrerrber?g hetflzlr%ggnrrl 5un‘é@%&?d1h% con gﬁ%ﬁﬂgﬁ] rom1 to 4

het er oat ons i ndependently selected fromN, 0 and S; or (19) a 5- to

8- menber ed nono gcl i g heterocycle which is saturated or unsaturated and

t f 1 N, O d S;
CRI IS [ OM t0ho iSRG BHERAYIaR e A R d om N, 0 an

oplona fituted wth one or nore
substituents each ofsubdtitadntseach om;demmmrydentmha@gam,k?ﬁ; -CNo- C1- 6 al kyl

oxo, phenyl, or naphiggl i aniy, hotd)le A16xkA0-C(EEIRNATBRH, -3Re f ol | owi ng
substituents is attaﬁ -5{5 taoll\kﬁg%b %&gcﬁprl I g% 03/ 035077
PCT/ GB02/ 04753 car boRCHBM 2 9k

hat is attached to the
ring nitrogen: hal O§@R®)-C(Eb)-Co-@alkyl-B(RPRS)) SO-ZBaCN(Ba)ﬁ@ER)%I kyl, -SRa,

NRP )
\H;ILI}I’R
10 _SON(R2RD), -N(R2)-C(=O)Rb, R® , NRaCE=O)RK,
or -N(R2)C(=0)C(=0)N(RbPRC)
(3) Rk

(4)  -Ci-4 alkyl-RK, wherein:
@ the alkyl is optionally substituted with from 1 to 4 substituents
15 each of which is independently halogen, -OH, -CN, -O-C14
alkyl, -O-C1_4 haloalkyl, -N(R2Rb), -N(R2)CO2Rb,
-N(R2)C(=0)-Co-4 alkyl-N(RbRC), or -N(R2)-(CH2)2-4-OH;
and
@) the alkyl is optionally mono-substituted with -RS,
20 -N(R3)-C(=0)-Cq-4 alkyl-RS, -N(R3)-C(-4 alkyl-RS, -O-Co-4
alkyl-Rs, or -N(Ra)-C(=0)-C(-4 alkyl-RS; wherein RS is

(a) aryl which is optionally substituted with from 1
to 3 substituents each of which is independently halogen, -OH,
-C1.4 alkyl, -C1-4 alkyl-ORa, -C1_4 haloalkyl, -O-C1.4 alkyl,

25 -0-C1-4 haloalkyl, methylenedioxy attached to two adjacent
carbon atoms, or phenyl;

(b)  a5- or 6-membered heteroaromatic ring
containing from 1 to 4 heteroatoms independently selected
from N, O and S; wherein the heteroaromatic ring is optionally

30 substituted with from 1 to 3 substituents each of which is
independently halogen, -C1-4 alkyl, -C1.-4 alkyl-ORa, -C14
haloalkyl, -O-C1-4 alkyl, -O-C1-4 haloalkyl, oxo, or phenyl; or
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-S(=O Ra, or -N(Ra)-C(Rb)=0O, 5 R3is -Hor -Cl1-6 alkyl; RAis (1) H (2)
Cl-6 alkyl which is optionally substituted with one or norel8@puB864 t uents
each of which is independently hal ogen, -OH, O Cl-6 alkyl, -0-Cl-6

hal oalk 3/&]?@ -N(RaRb), -C(=ORa, -CO2Ra, -SRa, - §f7 a475002Ra, or
-N(Ra)CI) ) Cl-6 alkyl which is optionally substituted wth one or
nore substituents each of which is independently halogen, -OH or OCl-4
15 alkyl, and which is substituted with 1 or 2 substituents each of which
is 20 25 30 independently: (i) C3-8 cycloalkyl, (ii) aryl, (iii) a fused
bi cyclic carbocycle consisting of a benzene ring fused to a C5-7

cycloal kyl, (iv) a 5- or 6- mer(b)eredSsat&mhﬁdreueatmamdyleﬂeiocyahicmgg cont ai ni ng
from1l to 4 heteroatons | Iy, (v) a 5-
or 6-nenbered heteroar oma IC r|gﬁ&tgolnt?4%n|e§°%{°%glﬁﬂgﬂ%tl}pseﬂegger oat ons

i ndependent |y sel ected frisemi. O@dagnévhgemdhe sajyrytey hegerogycliq gngrismber ed f used

bi cyclic heterocycle con&;ﬁioﬂam@uﬁam&wk@fxémme&)@rsaa&msﬁtsleaaﬁqendent ly

selected fromN, 0 and S, e | Aromatic,
(4) C2-5 alkynyl optional d@&ﬁé‘?&ﬁ? G o2 C@r‘”ﬁ Q%Croal kyl

optionally substituted witH-akajpalkyl-@yChrawplkyl, (QiC1ad b @%’@’l’bp
car bocycl e consi sting of @W@(&O?-C@Q aflkgfﬁiNiRﬁwb)a-SO]zR@ (;x% &@hbll,yIZOOG WO
03/ 035077 5 PCT/ GB02/ 04753 7 cycl oal kyl, a 5- - menbered
saturated het erocyclic rifig contalnlngfromlto4

(5)  -(CH2)0-3-C(=O)N(R?)-(CH2)0-3-Rk;

10
or a pharmaceutically acceptable salt thereof.
3. The compound according to claim 2, wherein Rl is:
15
1 -H
) -C1-4 alkyl, which is optionally substituted with from 1 to 3
substituents each of which is independently halogen, -O-C1-4 alkyl,
-0-C1-4 haloalkyl, -C(=O)Ra, -CO2R2, -N(RaRb), or
20 -C(=0)-(CH2)0-2-N(RaRD),

@ Rk,
4)  -(CH2)1-4-RK, wherein:
@) the -(CH2)1-4- moiety is optionally substituted with 1 or 2
substituents each of which is.independently halogen, -OH,
25 -0-C1-4 alkyl, -O-C1.4 haloalkyl, or -N (RaRb); and
(1))  the -(CH2)1.4- moiety is optionally mono-substituted with -RS
or -N(R2)-(CH2)1-2-RS; wherein RS is
(a)  phenyl which is optionally substituted with from
1 to 3 substituents each of which is independently halogen,
30 -C1-4 alkyl, -C1.-4 alkyl-OR2, -C1 4 haloalkyl, -O-Cj.4 alkyl,
or -O-C1.4 haloalkyl; or
(b)  a5-or 6-membered heteroaromatic ring
containing from 1 to 4 heteroatoms independently selected
from N, O and S; wherein the heteroaromatic ring is optionally

- 176 -



het er oat ons i ndependently selected fromN, 0 and S, (9) a 5- or 6-nenbered
heteroaromatic ring containing from1 to 4 heteroatons i ndéfyuid2O0s
selected fromN, 0 and S, or (10) a 9- or 10-nenbered fused bicyclic

het er oc aining froml to 4 heteroatons indep , | ected from
N, O an)d/‘gg%s/%g;ei n at least one of the rings is ar oﬁr’g?@%@fei n 10 each
aryl in (3)(ii) or the aryl in (4), (5) or (6) or each fused carbocycle in
(3)(iii) or the fused carbocycle in (7) is optionally substituted with one
or nore substituents each of which is independently hal ogen, -OH, -C 1-6
alkyl, -C 1-6 alkyl-ORa, -C 1-6 haloalkyl, -OCl-6 alkyl, -OCl-6

hal oal kyl , -CN, -NO2, - N( Reésliutedbth-fecin 6 taad knphtithi¢iRaddoh of wiick8) N( RaRb) ,
-C(=0O Ra, -CQ2Ra, -Cl-6 gldkpydnd&dddRalogeOER I alkyL, alkPloRd Rey 4 SC2Ra,
-N(Ra) SQ2Rb, - SO2N( RaRb) -%ERa :Of 1 @?gg) %%&y%mﬁ -4

al kyl - N(Ra) CC2Rb, aryl, - ¢39% %hﬁ' A O 02k A "AGHY5@D- 6 al kyl - het
wherein het is a 5- or 6-nenbeepd hed-oF GaficpitRtedGatitafd leRrdcaelidirig from 20 1
to 4 heteroatons independentl.y. sel ected fro . n n et is
optionally fused with a b el fio 31,t°gnh&{?@°g%%‘g%‘%’§€?°§“%%t‘f%ﬁlat uted with
one or nore substituents &amiN.dP anhS;otherein the gaswreted befetogyclicringés al kyl, -C

1-6 hal oal kyl,, -O Cl-6 al kytonanfdubditfied #itB o] o PotBstit@énts delipbia; each

RO RE S Y IR S T S R

of which is independent! y-Gri bglerkyl, CrCH-4allidi-O-C1-chalgalkdl €4FRRB2, -O O -6

al kyl , Cl- 6 hal oal kyl ryl, or a 5- or 6-nenbered heteroaronatic
16> oP)sz{:Ra,

ring containing fromJ]1 t he oat i ndependently selected fromN, O
and S; and 30 edéch hé%%’l‘ﬁ%’?%ar}é %{@)Q'??'ﬁ‘gﬁ};i n (3)(v) or the heteroaromatic ring
in (9) or each (busedCiGCHy)gN{RA)GE@OIRbcycle in (3)(vi) or the fused bicyclic
het erocycle in (40) i I ituted with one or nore
substituents eac(#)of %%blﬁgébél%e gtrafg%ntl hal ogen, -Cl-6 alkyl, -Cl-6
hal oal kyl , - O CI8b aI'QSﬂHS)QMPéiC@OdQ{:@N@ﬁ(,C oxo, aryl, or -Cl-6 -171 18
April 2906 WO 03/035077 PCT/ GB02/ 04753 al kyl -aryl; or alternatively R3 and
R4 together with the Nto which both are attached forma C3-7

azacycl oal k§A 2 Rhfrpaceqticalbyaceentahle saltdhgsedfi t uted with one or nore substituents
each of 5 which is independently -Cl-6 al kyl or oxo; each Ra, Rb, Rc, and

Rd is independently -H or G c]:'c;n(lspo%{ulf Xécbrding to claim 1, wherein

20 Rkis C3.g cycloalkyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle
selected from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N,
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene

25 ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing
from 1 to 3 heteroatoms independently selected from N, O and S;

wherein the cycloalkyl, aryl, bicyclic carbocycle, saturated heterocyclic
ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1
to 4 substituents each of which is independently

30 ¢)] halogen,
2 -OH,
(3) 'CN,

(4)  -C1-4 haloalkyl,
5 -C1-4 alkyl, which is optionally substituted with from 1 to 3
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Rk is carbocycle or heterocycle, wherein the carbocycle or heterocycle is
optionally 10 substituted with one or nore substituents eadf AprilRAO&h i s

i ndependently (1) halogen, (2) -OH, (3) -CN, (4) -C1.6 alkyl, which is
opt i onal ituted with one or nore 15 substituen Qf, which is
indepenﬂ%??@gml ogen, -OH, -CN, -OCl-6 alkyl, -Oc%égﬁﬁ;g%}%a%skyl

-C(=O Ra, -CQ2Ra, -SRa, -S(=ORa, -N(RaRb), -C(=0 - (C|—|2)0-2N(RaRb)

N(Ra) - C(=0) - (CH2) 0- 2N( RbRc), -S2Ra, -N(Ra) SO2Rb, -S2N(RaRb), or
-N(Ra)-C(Rb)=0, 20 (5) -OCl-6 alkyl, which is optionally substituted with
one or nmore substituents each of which is independently hal ogen, -OH, -CN,

-O-C1-6 al kyl, -0-C1-6 hal oal l@)ﬂbstitueﬁ(s-e@)lﬂﬁ’whiémemﬁpenﬂaﬂly -OIS(GID) Ra,
-N(RaRb), -C(=0) - (CH2)O0- 2N(RaR@)_

=Phal ang @(&bﬁﬁb@az o SC2Ra,
- N( Ra) SO2Rb, 25 - SO2N( RaRb - ?F 8
CE ogRa (9) COZRa( 30 %mgSR%Rg(‘ )Bi’ﬂ‘l(]&@%()cé )(C’\‘%W&ﬂ%\i{@m) ( %13)
AN (18550 Som s mneascge oy 200 o
“S2N(RERb),  (18) - N(Ra) soszNlag‘%g%’%gT ﬁﬁy(lz(a%o? or FUEYE Jr Rm  wher ei n

t he al kyl |s opti onal@)y sth€uidthalaatkylhith one or nore substituents each of

whi ch is independent h lwstnl Ot 6 al kyl,
"0.Cl-6  hal oal Kyl . k%( o)ﬁiRg@%rhclgé%cn%mﬁﬁy@b@ammfmm 43-6 alky

) Ra Rb)
-N(Ra) CO2Rb, - S02Ra, - N(Ra) sozqnbstltuesmwmﬂych lésndependenﬂ( -OH, -CN,
: -0-C1-6 alkyl, -O-C1-6 haloalkyl, -C(=O)Ra, -CO2R2,

10 -SR®, -S(=0)R3, -N(RaRb), -C(=0)-(CH2)p-2N(RaRb),
N(R&)-C(=0)~(CH2)0-2N(RbRe), -SO2R3,
-N(R2)SO2RD, -SO2N(RaRD), or -N(R2)-C(Rb)=0,

(8) -NO2,
) 0X0,

15 (10) -C(=O)R2,
(11) -CO2Ra,
(12) -SRa,

(13) -S(=O)Ra,
(14) -N(RaRb),
20 (15) -C(=O)N(R2RD),
(16) -C(=0)-C1-6 alkyl-N(RaRb),
(17) -NR2a)C(=O)RD,

(18) -SO2Ra,
(18) -SO2N(R2RD),
25 (19) -N(R2)SO2RD,
(20) -Rm,

(21) -Cj-4 alkyl-Rm,
(22) -(CH2)0-2-N(R3)-(CH2)0-2-R™,
(23) -(CH2)0-2-O-(CH2)0-2-Rm,
30 (24) -(CH2)0-2-S-(CH2)0-2-R™,
(25) -(CH2)0-2-C(=0)-(CH2)0-2-Rm,
(26) -C(=0)-0-(CH2)0-2-Rm,
27) -C(=O)N(Ra)-Rm, or
(28) -C(=0)-C(=O)N(R2Rb);
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“N(Ra)- C(Rb) =0, (21) -C0-6 al kyl -N(Ra)-C0-6 al kyl -Rm (22) -0-6
al kyl -O-C0-6 alkyl-Rm (23) -Q0-6 al kyl -S-CO-6 al kyl -Rm 158 Apai] 20¢0- 6
al kyl -C(=0)-C0-6 al kyl -Rm  (25) -C(=0 -0 00-6 al kyl-Rm (26)

- C(=0) N( al kyl-Rm  (27) -N(Ra)C(=0O -Rm (28) W O -Cl-6
al kyl - Rm%\b/\%%'g?n the alkyl is optionally 20 substi tutPe (ﬁ(ﬁgn)e or nore
substituents each of which is independently hal ogen, - - -Cl1-6
hal oal kyl, -OCl-6 alkyl, -O Cl-6 hal oal kyl, -C(=0) Ra, CI)ZRa, - SRa,
-S(=O Ra, -N(RaRb), -N(Ra) CO2Rb, -SM2Ra, -N(Ra)S®2Rb, -SO2N(RaRb), or
-N(Ra)-C(Rb) =0, 25 (29) -N(Ra)-C(=0O)-N(Rb)-CO6 al kyl-Rm (30)
zgl(zg?a)c( )O) O CO6 alkyl-Rm (31) -N(Ra)-C(=0) -N(Rb)-SO2-C0-6 al kyl -Rm

=0 Cl-6 al kyl - SO2Ra, or 30 (34)
-C(=0-C(= 6)1'%‘?15 %ﬁg{}e@ gcelg)n%’islf'aﬁ:ﬁhe%13 a C3 to C8 nonocyclic, saturated or
unsaturated ring, (ii) a C7 to Cl2 bicyclic ring system or (iii) a d |

to Cl6 tricyclic ring systiBompaeddeicBoraing o cliikiy vikdretd i) or (iii) is
i ndependent of or fused to the other ring or rings and each ring is -173 18

April 2006 WO 03/035077 saturated or unsaturated; PCT/ GB02/ 04753
het er ocycl ea¢hRRs indegengengly £3-1 QYCWHB@% %f‘éFCteéétOm pheay 2 nephddsdr at ed

monocycl i ¢ 'op@ ep‘fbhfeh s&ul%tedthgteﬂs& cSﬁ{allHln% £id4 ﬁ@erééf&h@m or (iii)

an 11t01 |ng ys em relneac rlngln(ll)or
(iii) is i HBF@;B@WG@M Se@ﬁmeérffoffh@eg apg)Stans op psmbersdligtegrarematigeingng each ring
I s sat ur at edn@iingTech Ute4 Bélerobioms ispenyedtiyselected)fromiN; YO dndcS, whetn syst em or

tricyclj.c ring,.system,contaj I f N, O
and & At b8 SRR BbBhIR EH Nl IUBRER IR RLER o' 01 2
ni trogen arhgnzent fing fused @rao%mﬁannﬂae@gtaabmaedvlméaturmedmte@cycaﬁ@nany one or

mor.e of thecoﬁammgtﬁ&ﬂ%@ﬁ&tefo%h@@aedtédmwoadnhxs wua%ﬁr ni zed; each Rmis
i ndependently C3-8 ¢

het er ocycl e whi ch i's @&ﬁ'ﬂ?éﬁ@d’rgﬁeW%Q%frlffléﬂgl&‘%ﬂﬂwe %%&%H}'l to 4
het eroat ons i ndmpehtiehsubstitaentsescle of whiens ipdependaeflydialagen,aCo4 allyl.10- menber ed

bi cyclig heter OGIZ‘fhfhaﬂe'élkthGJCﬂ@alﬁﬁtmei %aRAIKYNXRARYS, gRengli€r cont ai ns from
1to 4 heteroatom; i)?%e gny

the saturated heterocyclic ring defined in RI is optionally substituted
with from 1 to 4 substituents each of which is independently -Cj-4 alkyl

optionally substituted with -O-C1-4 alkyl, -C1-4 haloalkyl, -O-C1-4 alkyl,

20 -0-C1-4 haloalkyl, oxo, phenyl, -(CH2)1-2-phenyl, -C(=0)-phenyl,
-CO2-phenyl, -CO2-(CH2)1-2-phenyl, a 5- or 6-membered saturated
heterocyclic ring containing from 1 to 4 heteroatoms independently selected
from N, O and S, or a 5- or 6-membered heteroaromatic ring containing from
1 to 4 heteroatoms independently selected from N, O and S; and

25 the heteroaromatic ring or the bicyclic heterocycle defined in R is
optionally substituted with from 1 to 4 substituents each of which is
independently halogen, -C1-4 alkyl, -Cj.4 haloalkyl, -O-C1-4 alkyl, -O-C1-4
haloalkyl, oxo, pheny}, or -(CH2)1-2-phenyl;

30 or a pharmaceutically acceptable salt thereof.
6. The compound according to claim 4, wherein RK is phenyl; a 5-
or 6-membered saturated heterocyclic ring containing 1 or 2 heteroatoms selected

from 1 or 2 N atoms, 0 or 1 O atoms, and 0 or 1 S atoms; a 5- or 6-membered
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selected fromN, 0 and S; wherein any one or nore of the nitrogen and

sul fur heteroatons in the heterocycle or bicyclic heterocydBéprd 2006
optionally oxidized and any one or nore of the nitrogen heteroatons is
opt i onal rni zed; and wherein the cycl oal kyl or l.defined in
Rmis oﬁ%§8%§$+§ substituted with 20 one or nore subgkﬁgﬂgﬁygsgach of

whi ch is independently hal ogen, -Cl-6 al kyl optionally substituted with
-0-d-4 alkyl, -Ci1-6 hal oal kyl, -0-Cl-6 alkyl, -0-Cl-6 hal oal kyl,
-N(RaRb), aryl, or -Cl-6 alkyl-aryl; and the nonocyclic or bicyclic

het erocycl e defined in Rmis optionally substituted with one or nore
subst i t uent hetematomafic rifg cdntdiiing hdepraeeabiy se&idictag € 0r 2 NGlobs, 8loky! , - Cl-6

hal oal kyl , 1@y£ds - 1= X0,. . aryl, -Cl-6_al kyl-aryl,
-C(=0) -aryl %@Tﬁ?é@%& ! éﬁlg)-ngl?rga Q%@?béyﬁﬂ(’?eaw@fzh Sf%e%z-eﬁﬁﬁ%fué sat ur at ed
het er ocycl i fo % 3-19G Supsneberas; sayrataddieterocydicaingeontamingoher 2 iittdpentant | v
selected fraem®n: 0 and S, or a 5- or 6-nenbered heteroaromatic ring

containing fromJl to et eroat ons_i.ndependently selected 30 fromN, 0 and
S, and egch n is(%? ndetgee‘ﬂﬁgﬁt ﬁgﬁsagwaﬁeﬂgﬁﬁ‘}é)’f’yc §i58 helroaspmatic fingror2:  or a
phar naceut i diayadlip hetexweyedsioptiomlly sublsémed fwith-fiord 1 183 AmsiitueiO&BH WO 03/ 035077
2. The corrpgmaﬁlisagﬁgébgmeﬁgyto claim1, wherein Rl is: PCT/@GB02/04753 (1) -H,
5 (2) -Cl1-4 alkyl, V\/%)r(;h I.s optionally substituted with from1l to 4
substituents each of i cUPe: | ndependent |y hal ogen, -OH, -CN, -O:Cl-4

al kyl, -O Cl-4 hal oal(®yl , chl6ifoO) Ra, - CO2Ra, -SRa, -S(=ORa, -N(RaRb),
-C(=0) -4 al kyl - N(RaRb) - N(Ra) - C(=0) - CO- 4 al kyl - N(RbRc), - SO2Ra,

-N(Ra) SO2Rb, 10 (3) 1'3 725 30 - SO2N(RaRb), -N(Ra)-C(=O Rb, or
-N(Ra) C(=0) C(=O) N(RbRE) =@  -C1-4 al kyl-Rk, wherein: (i) the alkyl is
optionally substituté® w t¢Fffirom 1l to 4 substituents

(6)  -Ci-4 alkyl, which is optionally substituted with 1 or 2
substituents each of which is independently -OH, -CN, -O-C1.4

15 alkyl, -OCF3, -N(RaRb), -C(=O)N(RaRb), or
N(R®)-C(=0)-(CH2)0-2N(RbRC),
(7)  -OCFs,
(8) -O-Cp-4alkyl
(9)  -C(=O)Ra,
20 (10) -CO2Ra,
(11) -SRa,
(12) -SRa,

(13) -N(RaRDb),
(14)  -C(=O)N(R2RD),

25 (15) -C(=0)-(CH2)1-2-N(RaRb),
(16) -N(Ra)C(=O)Rb, or
(17)  -SO2R%

(b)  the phenyl is optionally mono-substituted with
(1) -(CH2)1-2-RM, or
30 () -(CH2)0-2-N(R®)-(CH2)0-2-RMm; and
() the saturgted heterocyclic ring, heteroaromatic ring, or bicyclic
heterocycle is optionally mono- or di-substituted with
) 0X0
(2)  -(CHp)1-2-Rm,
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each of which is independently hal ogen, -OH -CN, -OCl-4 alkyl, -OCl-4
hal oal kyl, -N(RaRb), -N(Ra)C2Rb, -N(Ra)C(=0) -CO 4 al kyl - Ni&Rei) 2000
-N(Ra) (CH2)2-4-0H, and (ii) the al kyl is optionally nono- substit ut ed vvith

O -CO 4 alkyl-Rs, -N(Ra)-CO4 al kyl-Rs, al kyl -
or -N(R%‘B@(B%TCO4 al kyl -Rs; wherein Rs is (a) aryl \%@?ﬁgﬁs optlonally

substituted with from1l to 3 substituents each of which is independently
hal ogen, -OH, -Cl1-4 alkyl, -Cl-4 alkyl-ORa, -C 1-4 hal oal kyl, -OCl-4

al kyl, -0 Cl-4 hal oal kyl, net hyl enedi oxy attached to two adjacent carbon
atons, or phenyl; (b) a 5- or 6-nenbered heteroaromatic ring containing
froml to 4 heteroatgjns |0£{gp1§ Jemnl yr sel ected fromN, 0 and S; wherein

t he heteroaronatlcrl g ubs tuted with from1l to 3

substituents each of(4£\/n ﬁ:}?ﬁo l%ﬁgéﬂ% e %hhal ogen, -Cl4 alkyl, -Cl-4

al kyl -Ora, -Cl4 hal oal kyl, -OCl 4 alkyl, -OCl-4 haloal kyl, oxo, or

phenyl ; or - N i1 2006 WD 03/ 035077 PCT/ GB02/ 04753
« RL R B Rt

5 (5) 10 (85 sa tFat ed het erocyclic ring containing
from1l 50 4 heteroatons |ndependently selected fromN, 0 and S; wherein

the saturated heterogycl ifhebRfodnd ac@Rlih@RAIdid 6 Whskint uted with from1 to 3
substi tuents each of which is independently hal ogen, -Cl-4 alkyl, -Cl-4

al kyl -ORa, -Cl-4 hal oal kyl, -OCl1-4 alkyl, -0O Cl-4, haloal kyl, C( =0) Ra,
- CO2Ra, %@R@lﬂd@bﬂehﬂ%&m@w pEGREa,5- ox6 mentberph satytated or

0 S M R i A a5
(2) -cC104 atmwmyumcbmombowiu%ﬁét pryb-membered betergarmetc Fpgssestef o 3
subst i t uentgnfiffehy Opyrntii Sliohaly in eRFemUe tnl N-okidk dgfdazolyOpgioint, al kyl
pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isooxazolyl, oxadiazolyl, thiadiazolyl,
pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl, furanyl, and pyridazinyl; wherein
the cyclopropyl is unsubstituted;
15 the phenyl is optionally substituted with from 1 to 3 substituents each
of which is independently halogen, -C1-4 alkyl, -CF3, -O-Cj-4 alkyl, -OCF3,
or -N(RaRb); 7
the saturated heterocyclic ring is optionally substituted with 1 or 2
substituents each of which is independently -C1-4 alkyl, -CF3, -0-C1.4 alkyl],
20 -OCF3, oxo, phenyl, -(CH2)1-2-phenyl, -C(=0)-phenyl, -CO2-phenyl, or
-CO2-CH3-phenyl; and
the heteroaromatic ring is optionally substituted with 1 or 2
substituents each of which is independently -C1-4 alkyl, -CF3, -O-C1.4 alkyl,
-OCF3, oxo0, phenyl, or -(CH2)1-2-phenyl;

25
or a pharmaceutically acceptable salt thereof.
8. The compound according to claim 1, wherein R2is:
30 (1) -Cip-6alkyl,

2) -C1-6 alkyl substituted with -N(RaRb), with the proviso that -N(RaRb)
is not attached to the carbon atom in the -C1-¢ alkyl group that is

attached to the ring nitrogen,
(3)  -Ci1-¢ alkyl substituted with phenyl, wherein the phenyl is:
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-0 d-4 haloalkyl, -C(=O Ra, -COQ2Ra, -N(RaRb), or 20 S
-C(=0) - (CH2) 0- 2- N(RaRb), (3) -Rk, (4) -(CH2)1-4-Rk, wherein: .('I) t he ]
-(CH2)1-4- noiety is optionally substituted with 1 or 2 i1gubgidiiuenis eac
of which is independently hal ogen, -OH 25 -OCl-4 alkyl, -OCl-4

hal oal kyl, or -N(RaRb); and (ii) the -(CH2)1-4- noiety is optionally I
nono- substituted with -Rs or -N(Ra)-(CH2)1-2-Rs; wherein Rs is (a) pheny
which is optionally substituted with from 1 to 3 substituents each of

whi ch is independently hal ogen, 30 -Cl-4 alkyl, -Cl-4 alkyl-ORa, -Cl-4 g
hal oal kyl, -OCl-4 alkyl, or -0-Cl-4 haloalkyl; or (b) a 5- or 6-nenbere

het eroaromatic ring cont i Nepfiéf ;uﬁsﬁuﬁedhﬁah@é’r&&ﬁ?&Esdb@%%@%ﬂt'y

t i's optionally
2376 18 Apr 1 | 2006 WO 03/ & ng@%q%&; B35S Tt S5 e oo
from1l to 3 substituents daioatkyk %1e41ali<xl -Q-fdegetdlyt, by hal ogen, - Cl-4

1-4
| kyl, -Cl-4 al kyl -CRa, CG,‘Qal Rof) and O C1. 4 al kyl, or -OC
ﬁal )(;al kys; or (cgl a 5- or 0 HW-N@ lts(t(}';?tur ed heterocycllc ring

i ( R aﬁ i H?erf?“g@l Eétedkylf rom N, 0 and S;
t ng from1l to 4 het roa?%hoé‘ hirepe
\(/:\ggr 2: 2| t%e sat urat ed het entsayeddi it i ﬂgorlﬁmzﬂsgréd%@ﬁxlrzltydl%t@ éﬂcfxéjhﬁ‘g Wi th

-Cl1-4
from1l to 3 substi tuents f I;;% |nde hal’o
al kyl, -Cl-4 al kyl - g%ﬁgﬁﬁﬁgooma f“’%efeﬁteﬂ Eﬁomle; “4 hal oal kyl ,

_C(=ORa, or - CO2Ra, (5) am@(iﬁb)ﬂ\l(@a}mmmm@e&mpms( 6)

- g(( CH%) 2N(Ra) ((=OQ Rb, (7) C(\Qé?é@'ﬂ(eﬁﬁa\&&rﬁﬂfno ,QF,W{O%LICY s"bfﬂtgﬁeg "

- C(CH3) ®N( Ra) C(=0) C( =0 N( RB@(@) ghar euﬁl ca a sa

t hereof. 4. The conpound 34 Pﬁ'iln 3‘ts(5‘ UGS epe mlﬁlﬁﬂszﬂdemtg' C3-8
cycloal kyl; aryl select ed‘qlrﬁ)#k]dh@ﬁybr aﬁcbrrﬁaqobmbajéqheaerdmmyaidmogar b;)qr/glt gd
sel ected from i ndany! a“%&&i&ﬁ@%&h‘iﬂé@,%%amms sc}ectgé fromqetgg%e satu

atoms, 0 or 1 O atom, and O or [ S atom; or
(4) -C1-6 alkyl optionally substituted with -OH and substituted with a 5-
15 or 6-membered saturated monocyclic heterocycle which contains from
. 1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 O atoms, and 0

or 1 S atoms; wherein the heterocycle is optionally substituted with
from 1 to 4 substituents each of which is independently -C].¢ alkyl,

-0-C1-¢ alkyl, oxo, or phenyl; or
20 \ (5) -C1-6 alkyl substituted with a 5- or 6-membered heteroaromatic ring
' which contains from 1 to 3 heteroatoms selected from 1 to 3 N atoms,
Oor1Oatoms,andOorl S atoms; wherein the heteroaromatic nng is

optionally substituted with from 1 to 4 substituents-each of which is
independently -C| g alkyl, -O-C].-6 alkyl, oxo, or phenyl;

25
or a pharmaceutically acceptable salt thereof.
9. The compound according to claim - 8, wherein R2 is
methyl; ora p'harmaceutically acceptable salt thereof.
30.-

10.  The compound according to claim 1, wherein
R3 is -H or -C] 4 alkyl; or a pharmaceutically acceptable salt thereof,

11 The compound according to claim 10, wherein R3 is -H or
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heterocyclic ring containing from1 to 4 heteroatons independently sel ected
fromN, O and S; a 5- or 6-nenbered heteroaromatic ring corli8aApili2§06rom 1
to 4 heteroatons independently selected fromN, 0 and S; or a bicyclic

het er ocygloassysh is a benzene 25 ring fused to a 5- }i;p,gg ed
saturated or unsaturated heterocyclic ring containing qfrom

het eroat ons i ndependently selected fromN, 0 and S; wherein the cycl oal kyl ,
aryl, bicyclic carbocycle, saturated heterocyclic ring, heteroaromatic
ring, or bicyclic heterocycle is optionally substituted with from1l to 4
substituents each of which is independently 30 (1) halogen, (2) -OH (3)

-CN, (4) - cmethyreahanaceuisylly-aGleptabkel saly kheraofii ch i s optional |y substituted
with from1lto 3 -177 18 April 2006 WO 03/035077 PCT/ GB02/04753 5 10 15 20

25 30 substituents e of _which is independently -CH, CN -0 Cl-4 al kyl,
-O Cl-4 hal oal kyl, -C%0) Rhe compoyd accardipgto cl )Rheremﬂi'( FiaFIlb;)o,ra

-C(=0) - ( mzp@armdaamy acceisl(aﬂa)sal@(lﬁfa)of( CH2) 0- 2N( RbRc), -SO2Ra, - N(Ra) SO2Rb,
- S2N(Rakb), or -N(Ra)-C(Rb)=0, -0 Cl-4 haloal kyl -O Cl-4 alkyl, which is
optional l'y substltut%% L[%pfrom 1 to 3 substituents each of which is

i ndependent|ly - OH eqpound jggordingsociain I wheraini®RA is C1 Q(atigiRa,

-C02Ra, - SRibstitud@hRa, aryl NVIRSIRR Jontiorall7 @b
N(Ra)-C( O)ea(c% cﬁ'ﬁ(l E%?el g’z?ﬁ. : ?ﬁ§ %E%gi%aa;j;g? (12)

-N(Ra) -
- SRa, ( 13) ?1 al 1 -Qacl -4 alkyl -O- C 1_4 haloalkyl -CN -NO2, -N(RaRb) -C1-4
10 alkyl-N(RaRb) -C(=0)N(RaRb), -C(=0)R?, -CO2R3, -C]_4 alkyl-CO2Ra,
-OCO2R2, -SR3, -S(=0)R3, -SO2R3, -N(R2)SO2RD, -SO2N(RaRb),
-N(R3)C(=O)RD, -N(R2)CO2RD, -C] 4 alkyl- N(R2)CO9Rb, methylenedioxy attached
to two adjacent ring carbon atoms, phenyl, -C1-4 alkyl-phenyl, -O-phenyl, or
-(CH2)0-2-het;
15 wherein het is a 5- or 6-membered heteroaromatic ring containing from
1 to 4 heteroatoms independently selected from N, O and S, and het is optionally
fused with a benzene ring, and is optionally substituted with 1 or 2 substituents each
of which is independently -C1-4 alkyl, -C1.4 haloalkyl, -O-C1-4 alkyl, -O-C1_4
haloalkyl, or -CO2R2;
20
or a pharmaceutically acceptable salt thereof.

14. The compound according to claim 13, wherein R4 is
-CH2-phenyl, wherein the phenyl is optionally substituted with from 1 to 3
25  substituents each of which is independently fluoro, bromo, chloro, -OH, -C 1-4 alkyl,
-C1-4 fluoroalkyl, -O-C14 alkyl, -0-C1.-4 fluoroalkyl, -(CH2)1-2-N(RaRb), -SOoRa,
-(CH2)0-2-CO2R2, -(CH2)0.2-N (R8)CO2Rb, -NO2, -SRa, -N(RaRb) or phenyl; and

each R2 and RD js independently is H or -C1.4 alkyl;
30

or a pharmaceutically acceptable salt thereof.

15.  The compound according to claim 14, wherein R4 is
-CH2-phenyl, wherein the phenyl is optionally substituted with from 1 to 3
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(14) -N(RaRb), (15) -C(=O N(RaRb), (16) -C(=0-C1-6 al kyl-N(RaRb), (17)
-N(Ra) C(=O)Rb, (18) -SM2Ra, (18) -SM@N(RaRb), (19) -N(Ra) 3@2%iril 20020)
-Rm (21) -Cl1-4 alkyl-Rm (22) -(CH2)0-2-N(Ra)-(CH2)0-2-Rm (23)

- (CH2) 0-RoW3/hdah®) 0- 2-Rm  (24) - (CH2) 0- 2- S- ( CH2) 0- 2- RBc/dsdiBbarss
-(CH2)0-2-C(=0 -(CH2)0-2-Rm (26) -C(=O-0O(CH2)0-2-Rm (27)

-C(=O N(Ra)-Rm or (28) -C(=0-C(=O N(RaRb); - 178 18 Apr|l 2006 WO

03/ 035077 PCT/ GB02/ 04753 or a pharnaceutically acceptable salt thereof. 5.
The conpound according to claim4, wherein 5 each Rmis independently C3-7
cycloal kyl; aryl selected from phenyl and naphthyl; a 5- or 6-menbered
sat ur at ed hsbstituwoiscéack of whigh isandependenidy 1 Bn Cli -©OH, -Geuetkyht O
'ndependentﬂ%o%ﬁéf%@liimw NoLcpRdigl, -8-R-4 AkylONTERBRS sl.die] gr oar omat i ¢
ring containin romi to 4 héteroatons i ndependently selected fromN, O
and S, wherfBiopallyliany N is optional ly oxidized to forman N-oxide; or a

bi cyclic heterocycle which is a benzene ring fused to a 5- or 6-nenbered,
sat ur at or sat ura het lic containing froml to 3

het er oatesgms0 §é’ TRy YF glg'rﬁcf\?p %Pea%@ﬁgm &her ein the cycloal kyl or the aryl
defined in Rmis optionally substituted wth from1l to 4 substituents each
of which is independ tly Shd 4ind tedik 15w11§r Gdl;4 hal oal kyl, -0-C
1-4 alkyl, -OC 1-4 gl oa’lnE?éO% le acg%r nﬁ (ﬁéengﬂ em( CH128)1 2- phenyl ; the
saturated Heferekepeylios 2Adigethersbrdlin Rmis opt | onal |y substituted with
froml to 4 substltuents each of which |s i ndependently -Cl-4 al kyl

option ysubtltut C I , -Cl-4 hal oal kyl, -0-Cl1-4 al kyl,
20 -0- glld4 RaP Wy‘fu cce%a%le Jﬂtﬂ%e 2) 1- 2- phenyl, -C(=0) -phenyl,

- Q02- phenyl, -Q02- (CHZ)l 2- phenyl, a 5- or 6- rrerrbered sat ur at ed

het erocyclic ring copyal ”rﬁbgcohfp@ﬁﬂdlac%&dﬂagh@&lﬁhpﬁtvﬂﬁ&m ndependent |y sel ect ed
fromN, O and S, or a 5- or 6-nmenbered heteroaromatic ring containing from

Rlis -Rk;
15
RK is phenyl which is
(a)  optionally substituted with from 1 to 3 substituents each of
which is independently: _
(1)  halogen,
20 (2)  -Ci1-6 alkyl, which is optionally substituted with 1 or 2

substituents each of which is independently -O-C1-¢
alkyl, -O-C] ¢ haloalkyl, -C(=O)R2, -CO2R4, -SRa,
-S(=0)R, -N(R2RD), -C(=0)-(CH2)0-2N(R2Rb),
N(R#)-C(=0)-(CH2)p-2N(RPRC), -SO2R®,
25 -N(R2)SO2Rb, -SO2N(RaRDb), or -N(R)-C(RP)=0,
3) -C1-6 haloalkyl,
4  -O-Cj.6 haloalkyl,

(5) -C(=0)Rg,
(6) -CO2Ra,
30 (7)  -C(=O)N(RaRb), or

(8) -C(=0)-Ci.g alkyl-N(RaRb); and

(b)  optionally mono-substituted with
§)) -C1-4 alkyl-Rm, or
(2)  -Co-4 alkyl-N(R2)-Cp-4 alkyl-Rmm;
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1 to 4 heteroatons independently selected fromN, 0 and S; and 25 the
het eroaromatic ring or the bicyclic heterocycle defined i n RhApil 2006
optionally substituted with from1l to 4 substituents each of which is

i ndependggbipsséal ogen, -Cl-4 al kyl, -Cl-4 hal oal kyl, pgLkyl, -0-Cl-4
hal oal kyl , oxo, phenyl, or -(CH2)1-2-phenyl; 30 or a 5%&:?&%1%“#'(%' ly

acceptabl e salt thereof. 6. The conpound according to claim4, wherein Rk
is phenyl; a 5- or 6-nmenbered saturated heterocyclic ring containing 1 or 2
het eroatons selected from1 or 2 N atons, O or 10 atons, and O or 1 S
atons; a 5- or 6-nenbered -179 18 April 2006 WO 03/ 035077 PCT/ GB02/0 4753
het eroaromatic ring containing 1 or 2 heteroatons selected from1 or 2 N

atoms, 0 or whé;@mélilﬁ nésarylas@Iéclgd %m]ph&%%?d@rﬁghﬁéﬂ 3 sPhEY. t) gl(egugerﬁgfagrrot%éd e which

is a benzen r| n}ghﬁuse d sa clic ring

cont ai ni ng JeEPCEIRpg Bﬁgﬂn’ég drem: 1 to\ﬁH‘@Feé%ﬁom%mG@mnddndy piested from N sat ur at ed
het er ocycl i © anil Sgor dbtcz Gansmierdd HetefdandmatRringRbfttRidgGrdae | gy Pcycl e is

Paependont feioibind ety SR8 N Gt wgel e S8 “on (5 - cha,
(6) -Cl-4 alkyl, whi dhe argl P?d)lmdiqlgsqslumﬁdlwtsuhsadltmwmhﬂomﬂta3 substl tuents
each of which |ssub$tdmmmembﬂwh1elﬁsi,mde

Kyl

-N(RaRb), -C(=0_ g%‘&%?)l% obcyg ?8) %1}293 (CHZ) 0- 2N( Rglﬂc) (7")‘j OCFS (8)
~OCL-4 alkyl (9 NRRcoRa, (11) -SRa.  (12) -SRa.  (13)
-N(RaRb), (14) -'C( =O)\aRahq het@beytliGjing @ined in(fOHR) dptidndyfsahitituted ( 16)
- N( Ra) C{6=0) Ro, cmﬂ{ ﬂﬂﬂ] 1tS8RMsktituents each of which is independently -C14 alkyl or

0Xx0, and is additionally optionally mono-substituted with phenyl,

-(CH2)1-2-phenyl, -C(=0)-phenyl, -CO2-phenyl, -CO2-(CH2)1-2-phenyl, or a

5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms

independently selected from N, O and S; and

15 the heteroaromatic ring defined in R is optionally substituted with 1
or 2 substituents each of which is independently -Cj_4 alkyl or oxo;

or a pharmaceutically acceptable salt thereof.

20 18.  The compound according to claim 17, wherein
R2 is methyl;
R3is -H;

25
R4 is:

(1) -CH2-phenyl, wherein the phenyl is optionally substituted with
from 1 to 3 substituents each of which is independently fluoro,
bromo, chloro, -OH, -C1-4 alkyl, -C1-4 fluoroalkyl, -O-C1.-4

30 alkyl, -O-C1-4 fluoroalkyl, -(CH2)1-2-N(R2RDb), -SO7R2,
-(CH2)0-2-CO2R2, -(CH2)0-2-N(RA)CO2Rb, -NO>, -SRa,
-N(RaRb) or phenyl; or
(2)  afused bicyclic carbocycle selected from
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(b) the phenyl is optionally nono-substituted with (1) -(CH2)1-2-Rm or 30
(2) -(CH2)0-2-N(Ra)-(CH2)0-2-Rm and (c) the saturated heterl8c\wili2606i ng,
het eroaromatic ring, or bicyclic heterocycle is optionally nono- or

di - subst MOUBEFOT th (1) oxo (2) -(CH2)1-2-Rm 180 18 Pgwéro28086 WO

03/ 035077 (3)-O(CH2)1-2-Rm or (4)-(CH2)0-1-C(=O-(CH2)0-2-Rm or a

phar maceutically acceptable salt thereof. 5 7. The conpound according to
claim6, wherein PCT/ @02/ 04753 each Rmis independently cycl opropyl;
phenyl; a 5- or 6-nenbered saturated heterocyclic ring selected from
pyrrolidinyl, im dazol i dinyl, pyrazolidinyl, piperidinyl, 10 piperazinyl,

and nor pholinyl; or - or 6 nmenber ed het roaronatleﬂrlng selected from
t hi enyl, pyridyl optlonally |n izf;E;E oxhde dazol yl ,

pyrrolyl, pyrazolyl, thiazoly X&z0 ooxazol yl,

oxadi azol yl , thladlazolyl pyrazi nyl, pyrlnldlnyl triazolyl, tetrazolyl,
furanyl, and pyri dazi nyl; whereiln the cycloorop is unsubstituted; 15 the
phenyl is optionally substi t ut h fr: substituents each of

whi ch is independently hal ogen} 4 a yI -0-C1-4 al kyl, -OCF3,

or -N(RaRb); the saturated heterocycl’l r| ng |s optlonally substltuted W th
1 or 2 substituents each of whhas¢iniZd i§ FliepOftiend |y - C1-4 al kyl , - CF3,
-0-C1-4 al kyl, 20 OCF3 oxo, phenyl, (CHZ)l 2-phenyl, -C(=0)-phenyl,

- C02- phenyl = CH2- ndthe teroaromatic ring is optlonally
substi tﬁj?edﬂad???larl 182m g 'E(%PQ{X ?r Céécﬁ]lkg whi ch is independently -Cl -

al kyl, -CF3, -0-C -4 al kyl, - oxo, phenyl, or -(CH2)1-2-phenyl; 25 or
a phar maceyli, eof 8. The compound according to
claim1l, wher 3)%”"%’35 Q]Ii%%@% 3b§?gé§tt%§arfkyl (2) -C1-6 al kyl substituted
with -N(RaRb) wth the provi so that -N(RaRb) is not attached to the

carbon atomin the - @.1- 6Thd éampodfidatordfi@tio tisim 88 tWaeRaAR4 R the ring
nitr O9€fYy 4-fluorobenzy! or 2,3-dimethoxybenzyl;

or a pharmaceutically acceptable salt thereof.

20. A compound of Formula (II):

15
? OH
R2
~ N | I'qa
A N
QM N “R*
T - ()
wherein
Qis:
20 (1)  methyl which is optionally substituted with 1 or 2 of -O-C{.4 alkyl,
(2)  phenyl which is optionally substituted with from 1 to 3 substituents
each of which is independently -F, -Cl, Br, -C1-4 alkyl, -CF3, -O-Cj.4
alkyl, -OCF3, methylenedioxy attached to two adjacent carbon atoms,
or phenyl, or
25 3 a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3
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(3) -Ci1-6 alkyl substituted wth phenyl, wherein the phenyl is: -181 18
April 2006 (a) optionally substituted with from| to 4 substl8tAmH280@ach

of which is independently hal ogen, -Cl-4 alkyl, -Cl-4 hal oal kyl, -O Cl. . 4.
al kyl, -0-Cl1-4 hal oal kyl, or -C0-4 al kyl-N(RaRb); and 5 (b) optionally
mono- subQ XMHI with - Cl-4 al kyl substituted with a BCT/@B0R2841enber ed
saturated heterocyclic ring containing from1 to 3 heteroatons sel ected
froml or 2 N atonms, O or 10 atonms, and O or | S atons; wherein the
heterocyclic ring is optionally substituted 10 with from1 to 3
substituents each of which is independently -Cl-6 alkyl, oxo, or a 5- or
6- menber ed heteroaro m het er oat ons sel ect ed
e e N ey OnB”ﬁ&tbl%at{)ing%delgeﬂgén%hgélggsetj fr? §11 &i%?ﬁ ﬁerelﬁl)t €C1-6 al kyl
optional Iy substitut eéat%aieﬁhet@mlﬁh@HBSJEs)PtlomléeubMImtedamﬁkl &2 or 6- menber ed

saturat ed nonocyclic lsnéatsemcmglcﬂcbofmmcthlscimmdaﬁtl}f Forgl, Brl-g) 3 digj er oat ons

selected from1l to 3 atons, and 0 or 1 Satoms wherein
the heterocycle is opf)l OR ﬁW&OE&gswl&ﬁ'gd with froml to 4 substituents
each of which is independentiy -C1-6 alkyl, -0-Cl-6 alkyl, oxo, or phenyl;

or 20 (5) -@gs6 al kyl substituted with a 5- or 6-nenbered heteroaromatic
ring which contﬂllans Bfoml to 3 heteroatons selected from1l to 3 N atons,
O or 10 atons 1 S atons; wherein the heteroaromatic ring is
optionally subst{Dute®dHith from1l to 4 substituents -each of which is

i ndependently -CB)6 allngﬂ‘l Lor ey Cadp tﬁ)nﬁl)}%Fstlt@é&?{HerOﬁ%?nél d[é%éoll. ding to

phar maceytical |y cce e salt thereo conpoun
claim ;}IH wher ei ﬁj' R2 | S ﬁé‘pﬁ'@l ora pharmaceutically acceptable salt

t hereof . 30/ 10 (5The ourpRynd according to claim1, wherein R3 is -H or

-Cl1- al kyl; har | E'Iﬁ aocept abl e salt ther eof. 11. The conpound
accordi ngt ocI aim i S ?0 erz(l %byl -Hor -182 18 April 2006 WO 03/035077 5

met hyl ; or a pha¥’ Prace“@}It(R@éF(P%Rbaccept abl e salt thereof.
(8)  -N(R3)-C(=0)-(CH2)]-2-N(RaRb),
15 9) RS,
(10) -(CHp) 1-2—RS, or
(11)  -(CH2)0-2-N(Ra)-(CH2)0-3-RS;_

Rsis:

20 (1) phenyl optionally substituted with from 1 to 4 substituents each
of which is independently halogen, -Cj-4 alkyl, -Cj-4 alkyl~-ORa, -C1.4
haloalkyl, -0-C1-4 alkyl, -O-C|_4 haloalkyl, or -N(RaRb);

(2)  a5-or 6-membered saturated heterocyclic ring containing from
1 to 3 heteroatoms independently selected from N, O and S; which is

25 - optionally substituted with from 1 to 4 substituents each of which is
independently -Cj.4 alkyl, -C] 4 alkyl-OR%, -C14 haloalkyl, -O-C}.4 alkyl,
-0-C1-4 haloalkyl, -C(=O)R2, oxo, phenyl, or -CHz-phenyl; or

(3)  a5-or 6-membered heteroaromatic ring containing from 1 to 3
heteroatoms independently selected from N, O and S; which is optionally

30 substituted with from 1 to 4 substituents each of which is independently -C1.4
alkyl, -C1-4 alkyl-ORa, -C{.4 haloalkyl, -O-C]-4 alkyl, -O-C1-4 haloalkyl, or
0X0;

R2is

- 187 -



PCT/ GB02/ 04753 12. The conpound according to claim11l, wherein R3is -H or
a pharmaceutically acceptable salt thereof. 13. The conpound Amd@0d6ng to
claiml1l, wherein R4 is Cl-4 alkyl substituted with an aryl, which is
optionally substituted with from1 to 4 substituents each of which is

i ndependéﬁ?W"f‘ﬁ‘HVogen, -OH, -Cl-4 alkyl, -Cl-4 al kyl - ORET/GB@YMZ3 hal oal kyl ,
-OCl-4 alkyl, -OCl1-4 haloal kyl, -CN, -NO02, -N(RaRb), -Ci1-4 10

al kyl -N(RaRb), -C(=O N(RaRb), -C(=O Ra, -COX2Ra, -Cl-4 alkyl-C02Ra,

-OCQ2Ra, -SRa, -S(=0O Ra, -SQ2Ra, -N(Ra)SO02Rb, -SO2N(RaRb), -N(Ra)C(=0 Rb,
-N(Ra) CO2Rb, -Ci1-4 al kyl - N( Ra) CO2Rb, net hyl enedi oxy attached to two

adj acent ring cardpn aCP_qsﬂkthenyl , -Cl-4 al kyl -phenyl, -O phenyl, or

- (CH2) 0- 2- het ; 15( wher gl n el%"és_ a 5- or 6-nenbered heteroaromatic ring
containing from @ to %l ftHWEdWﬁaelﬂ@%‘?gghtwlshth@plem@ﬂiatfwmw) 0 and S,
and het is optionallyis fonseathed tbithexaftOA 2QRCINthd\& Qﬁyligﬁugmgtgnally
substituted with 1 or gacﬁ%é)sthtuent.s each of which 1s71 ndependently -Cl-4
al kyl, -Cl-4 hal oal kyP T8 B Mg Neeen. 5. C1-4  hal oal kyl, or - CCRRa; 20 or
a pharmaceuti cal I3 acc@hﬂal#b”esubwtltte With @6 or Giembired commedmenagsRy di ng to

claim 13, wherein R4 & efeldy : rei e phenyl is optionally '
substituted with f ron‘bgrtog 3 Z’E&g%lsa%rfs%@h?éon%g%ﬂ(’%f’m&gﬁ]‘?wdif?n? héfependent | y
fluoro, brono, chloro’ Napms, 0118 afpmsland 0.oCh S4tdnsyoheainkld saturfledCl- 4 al Kyl |

-O0d-4 1l | kyl, hdt [e-i2 Ra i . -
oD 0 o R R is;,ad%dé,l;"ﬁég%g?%fﬁgﬁfgfr?(yﬁd%ﬁ%%%%%%w Ra and Rb
4 nky ;y o4 Bﬂ

is i ndegl;andent ly is Hor -C1. ‘ar maceutical ly acceptabl e
salt ther’eof. 15. The conpound according to claim 14, wherein R4 is
- CH2- pheny| R3ikét ei €1thakyihenyl is optionally substituted with from1 to 3
-183 18 April 2006 WO 03/ 035077 PCT/ GB02/ 04753 substituents, each of which
is independently -F, -Br, -d, -OH -Cl-4 alkyl, -Cl-4 fluoroalkyl,
-0 Cl1- 4 al kyi" s {&tphepylawherripithe phenyCis ebtiahalylsubstiNGEHB R froa to § C1- 4

f1 uor oal kyl subftiféntdedeh af WaRE K ih salt, thgreof . 16. The
conpound acg@{)ghnn ?lﬁ cldaicm 15&%%%2%&%&?’2&8%93 4015%?(?%9%3;4 a]%Y’
2. 3-di mot hoxyh E@‘Pf‘ Wp-O-Card alksbrQr S Sueroalkyl 1 CHepepNARARD) &DbRE her eof .
17. The conp6liai-2€€0aR8; gHD-ENEHATGRMIRDG] BRa, -N(R2Rb) or phenyl;

each R2 and Rb is independently -H or -C14 alicyl; and

20  sisaninteger equal to zero, 1, or 2;

or a pharmaceutically acceptable salt thereof.

21. The compound according to claim 20, wherein

25
Q is phenyl;
T is:
(1) "Hy
30 2) -N(RaRb),

(3  a5-or 6-membered saturated heterocyclic ring containing from 1 to 3
heteroatoms independently selected from N » O and S; which is

optionally substituted with 1 or 2 substituents each of which is
independently -C1-4 alkyl or -C(=0)Ra, or
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15 20 25 30 R1 is -Rk; Rk is phenyl which is (a) optionally substituted
with from1l to 3 substituents each of which is independent| Jy8 Al 2866 ogen,
(2) -Ci-6 alkyl, which is optionally substituted with 1 or 2 substituents

each of whigghssh® | ndependently -O- Cl-6 alkyl, -O Cl- 43R0k, - A =0 Ra,
-CQ2Ra, -SRa, -S(=ORa, -N(RaRb), -C(=0-(CH2)0-2N(Ra ,
N(Ra) - C(=0) - (CH2) 0- 2N( RbRc), -SOQ2Ra, -N(Ra) SO2Rb, - SO2N( RaRb), or
-N(Ra)-C(Rb)=0Q, (3) -Cl-6 hal oal kyl, (4) -OCl-6 haloalkyl, (5) -C(=O Ra,
(6) -CR2Ra, (7) -C(=O N(RaRb), or (8) -C(=0-C1-6 al kyl -N(RaRb); and (b)
optionally nono-substituted with (1) -Cl1-4 alkyl-Rm or (2) -CO 4
al kyl - N( Ra) - C0- 4qyal kyNRRITCHA$4-Hetbrdipbrnatic? 6re MG PR ASROHAIRCT 5GRO2/ 04753
wherein Rmis aryl selected from phenyl and_naphthyl; a 5- or 6-nenbered
saturated het er ocycPinemherrd rmgseRrAINgd arPdNAPEs 3 het er oat ons
i ndependently selected fromN, O and S; or a 5- or 6-nenbered
het er oar omgi4 ¢ r%ng containing froml1l to 3 5 heteroatons i ndependently
sel ected from ,el{y’and S; wherein the aryl defined in Rmis optionally
substitdted with froml to 3 substituents each of which is independently
hal ogen, -Gi3# ald , -CF3, -0-Cl-4 alkyl, -OCF3, or -N(RaRb); the
saturated heterocyclic ring defined in Rmis optionally substituted 10
with from1l1l to 3 substituents each of which is independently -Cl-4 al kyl or
oxo, and i RiddCH-pheyl.ywhersin e ahdnyl ivopdonallp substituted withikav 2pheny! |
- (CH2) 1- 2- phsdtinlentsebdirsPwHEE WdepenBiidtyRhe ey |-Br, - .%,'&1(1@1’,‘2@113,20?"?1')’| , Oor a

e

5- or 61'o”e”;?@‘i,‘?goﬁ‘éhef.%h%ﬁ?\f(bﬁg,{z'or}g.’o&%‘;t aining froml1lto 3 er oat ons

each Ra and RDb is independently -H, methyl or ethyl; and

8 is an integer equal to zero or 1;
15
or a pharmaceutically acceptable salt thereof.

22.  The compound according to claim 1, wherein
20 Rlis-Rk

RK s (i) a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 oxygen
atoms and from 1 to 3 nitrogen atoms or (ii) a bicyclic heterocycle which is a benzene
ring fused to a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1
25 oxygen atoms and from 1 to 3 nitrogen atoms;
wherein the saturated heterocyclic ring or bicyclic heterocycle is
optionally substituted with from 1 to 3 substituents each of which is independently
(1)  -Ci-4 alkyl, which is optionally substituted with from 1 to 4
substituents each of which is independently halogen,
30 -0-C1-4 alkyl, -O-C1-4 haloalkyl, -C(=0)R2, -CO2R3,
-SR2, -S(=0)R#, -N(RaRD), -C(=0)-(CH2)0-2N(RaRb),
N(R2)-C(=0)-(CH2)0-2N(RPRC), -SO2R2,
-N(R2)SO2RD, -SO2N(R2RD), or -N(Ra)-C(Rb)=0,
(2 -OH,
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i ndependently selected fromN, 0 and S; and 15 the heteroaromatic ring
defined in Rmis optionally substituted with 1 or 2 substi tl8égrd 288&h of
which is independently -Cl-4 alkyl or oxo; or a pharmaceutically acceptable
salt th 18. The conpound according to claim R2 is
met hyl ; %Rgﬁ;lf/%ss@ﬁ, 25 R4 is: 30 (1) -CH2-phenyl, Mergﬁﬁldﬁqgﬁﬁﬁgnyl i's
optionally substituted with from1l to 3 substltuents each of which is
i ndependently fluoro, bronmo, chloro, -OH, -Cl-4 alkyl, -Cl-4 fluoroalkyl,
-O-Cl-4 alkyl, -OCl1-4 fluoroal kyl, -(CH2)1-2-N(RaRb), -SO2Ra,
- (CH2) 0- 2- CO2Ra, - (CH2) 0- 2- N(Ra) CO2Rb, -NO2, -SRa, -N(RaRb) or phenyl; or
(2) a fused bicycli C(g;ar bagyolre, sel ect ed from 185 18 April 2006 WO
03/ 035077 PCT/ GB02/ 0@5 \@ﬁﬁﬁ@l nZlis -Hor -OH,. and 5 each Ra and Rb is
i ndependently is Ho C1 kyl; or a pharmaceutically acceptable salt
thereof. 19. The comffund-C4=@B¥@BFR.to0 clai m 18, wherein R4 is 10
4-fl uorobenzyl or 2 di £270) ) -NR#IR®, phar maceutically acceptable
salt thereof. 20. @?) nﬂ(ou)rid??m?:yﬂrn(ﬁl aba(ll) 0 wherein Qis: 20(1) (2
25(3) rréthyl whi ch |§ opt1 ally substituted with 1 or 2 of -OCl-4 al kyl,
phenyl which is opti@al | 8=0)Rsjituted with from1l to 3 substituents each
of which is independ tIySdDZRa ad, Br, -C1-4 alkyl, -CF3, -OCl1-4 alkyl,
- OCF3, net hyl enedi oxy attached to two adjacent car bon at ons,

(10) -N(RaRb),
(11) -Rm,
10 (12) -Ci-4 alkyl-Rm, wherein the alkyl is optionally substituted with

from 1 to 4 substituents each of which is independently
halogen, -OH, -CN, -Cj_4 haloalkyl, -O-C1-4 alkyl,
-0-C1-4 haloalkyl, -C(=O)Ra, -CO2R2, -SR&,
-S(=0)R&, -N(RaRb), -N(R2)CO2RD, -SO9Ra,
15 -N(R2)SO2Rb, -SO7N(RaRDb), or -N(Ra)-C(Rb)=0,
(13) -Co-4 alkyl-N(Ra)-Co-4 alkyl-Rm,
(14) -Cg-4 alkyl-O-C(-4 alkyl-Rm,
(15) -Co-4 alkyl-S-Co-4 alkyl-Rm,
(16) -Co-4 alkyl-C(=0)-Co-4 alkyl-Rm,
20 (17) -C(=0)-0-Cg.4 alkyl-Rm, or
(18) -C(=O)N(Ra)-Cp.4 alkyl-Rm;

. wherein each RM is independently -C3.¢ cycloalkyl; aryl selected from phenyl and

naphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3
25  heteroatoms independently selected from N, O and S; or a 5- or 6-membered
heteroaromatic ring containing from 1 to 3 heteroatoms independently selected from
N, O and S, wherein any N is optionally oxidized to form an N-oxide; wherein
the aryl is optionally substituted with from 1 to 3 substituents each of
which is independently halogen, -C1-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, or
30 -N(R2Rb);
the saturated heterocyclic ring is optionally substituted with from 1 to 3
substituents each of which is independently -C]-4 alkyl or oxo, and is
additionally optionally mono-substituted with phenyl, -(CH2)1-2-phenyl,
-C(=0)-phenyl, -CO2-phenyl, or -CO2-(CH2)1-2-phenyl; and
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or phenyl, or a 5- or 6-nenbered saturated heterocyclic ring containing
from1lto 3 - 186 18 April 2006 WD 03/035077 5 T is: PCT/ 62&@&2@@6

het er oat ons independently selected fromN, 0 and S; wherein the saturated
het er oc%gd bjoskd779 is optional Iy substituted with 1 or pérchybebid uents each
of which is independently -F, -C, -Br, -Cl-4 alkyl, oxo, phenyl, or
-C(=0 -phenyl; (1) -H (2) -OH (3) rrethyl or ethyl optionally
substituted with -OH or -0-Cl-4 al kyl, 10 (4) _0-Cl-4 al kyl (5) -N(RaRb),
(6) -N(Ra)-(CH2)2-OH, (7) -N(Ra)-CO2Rb, (8) -N(Ra)-C(=0O-(CH2)1-2-NRaRb),
15 (9) -Rs, (10) -(CH2)1-2-Rs, or (11) -(CH2)0-2-N(Ra)-(CH2)0-3-Rs; Rs is:
20 (1) phenyl opti ondhd hetesedsematicutngds optiohally sabstituttdwith $wbgt i t uent s each of
which is 'ndeperbdm"&ﬁey&tsfba&fp@aﬂuclr1@311d@péi‘1hgr}dy’harogén A(('EaRg%yI %ﬁ Cl 4
hal oal kyl , -O Cl-4 al kyl, -O Cl-4 hal oal kyl - or

6- menbered saturated heterocyclic ring containing from 1 to 3 het er oat ons
i ndependent ¢nya phetnectwidally aoeghblOsattnber&if. Whi ch is 25 optional ly substituted
with fr 1 to 4 substituents each of which is independently -Cl4 al kyl,
-Cl-4 al yI-OR’a, -Cl-4 hal oal kyl, -0-C1-4 alkyl, -0-Cl-4 hal oal kyl,

-C(=O Ra, oxo, phenyR3. or Thwmhedlgdcwdmgtqelplm%-wmrenﬁ nmenber ed

het eroaromatic ring containing froml to 3 heteroatons independently

sel ect ed f‘r%lg MmN 0 and S; which is optionally 30 substituted with from1 to
4 substituent¥ each of which is independently -Cl-4 alkyl, -Cl-4

al kyl - OrRa, -Cl-4 hal oal kyl, -OCl-4 al kyl, -0- CI-4 hal oal kyI or oxo; R2

is -187 18 AP 2006 S
b‘? | >t C(H’* .,
o of
R® R® H H8 RB/N

? ¥ 3

R'Z_ 1'1 71 . |
L, T Sy e
: R®

10 R? R®

L
. R®

?

R8is:
1
15 (2)  -C1-4 alkyl, which is optionally substituted with 1 or 2
substituents each of which is independently -OH, -0-C14
alkyl, -OCF3, -C(=O)R3, -CO9R4, -SRa, -N(RaRb), or
-C(=O)N(R2RD),
@) -C(=O)Re,
20 4) -CO2Ra,

(5)  -C(=O)N(RaRb),
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WO 03/ 035077 PCT/ GB02/ 04753 (1) -Cl1-4 alkyl, (2) -Cl-4 al kyl substituted
with -N(RaRb), with the proviso that -N(RaRb) is not attach8diprid200@
carbon atomin the -Cl.4 alkyl group that is attached to the ring

ni troge 3) -Cl-4 al kyl substituted with a 5- ed

sat ur at (ra\glo?%/%sg%écl ic heterocycle which contains from%@%@%g{ er oat ons
selected froml1l to 3 N atons, O or 10 atonms, and O or 1 S atons; wherein
the saturated heterocycle is optionally substituted with from1l to 4
substituents each of which is independently a -Cl-4 alkyl; 10 R3is -H or
-Cl-4 alkyl; R4 is -CH2-phenyl, wherein the phenyl is optionally
substituted with frogl te(s _@}%5 bhiINtRARB) each of which is independently
fluoro, brono, chl or@ -C]gl(—?c-))Cl- %le, ?5 -Cl-4 fluoroal kyl, -OCl-4
alkyl, -O Cl-4 fluordal kyPO2RECH) 1- 2 N(RaRb), - SO2Ra, - (CH2) O- 2- CCRRa,

- (CH2) 0- 2- N( Ra) CO2Rb(8) - NORCH2)pRaRM; N( RaRb) or phenyl; each Ra and Rb is

i ndependently -H or 1-4 | . caRfl. bk an integer equal to zero, 1,
or 2; or a pharmaceu(g' cal F&{%gecegﬁl(gﬁgﬁ%kt Rereof. 21. The conpound
accordiig to claim ZCP)mhéf(/%(PhO‘L(EH@G-%'RBh@hyI; Tis: (1) -H 30 (2)
-N(RaRb), (3) a 5- of11§- mexbeNRHas@HMGbRIhet erocyclic ring containing
froml to 3 heteroatons independently selected fromN, O and S; which is
optionally substituted with 1 or 2 substituents each of which is

i ndependentRY is ¢i,~@HatGy4 allyl, -GC1Q) Myl MRa&bB&rlg-(ﬂ@ﬂl-z-S%B WO 03/ 035077
PCT/ GB02/ 04753 (4) -N(Ra)-(CH2)1-2-heteroaromatic, wherein the
heteroaromatic is a 5- or 6-nenbered ring containing 1 or 2 N atons; R2 is
met hyl ;105 M3%is -H, and R4 is - CH2- phenyl, wherein the phenyl is optionally
substituted with 1 OEDZ Substituents each of which is independently -F,

-Q, -Br, -Cl-4 alky 2) cEFC’%’.4 519&1%&@11 is optionally substituted with 1 or 2
" substituents each of which is independently -OH, -O-C1-4
alkyl, -OCF3, -C(=O)R&, -CO2R%, -SRa, -N(R2Rb), or

15 -C(=0)N(R2Rb),
(3) -C(=O)Re,
@) -COgRa, |
(5)  -C(=0)-(CHp)1-2-N(R2RD), or
(6) -SO2R3
20
R2 is methyl;

R3 is -H or methyl;

25 R4 is -CHp2-phenyl, wherein the phenyl is optionally substituted with from 1 to 3
substituents each of which is independently fluoro, bromo, chloro, -OH, -C1-4 alkyl,
-C1-4 fluoroalkyl, -O-C]-4 alkyl, -O-C1-4 fluoroalkyl, -(CH2) 1-2-N(RaRD), -SO9R2,
-(CH)0-2-CO2R2, -(CH2)0-2-N(R2)CO2RD, -NO2, -SR2, -N(RaRb) or phenyl; and

30  each Ra and RD is independently -H or -C1.4 alkyl;

or a pharmaceutically acceptable salt thereof.

24.  The compound according to claim 1, which is a compound of
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10 al kyl, -SOQ2CH3, -SCH3, -N(CH3)2 or -OCF3; 15 each Ra and Rb is
i ndependently -H, methyl or ethyl; and s is an integer equdB Amil280® or 1;
or a pharmaceutically acceptable salt thereof. 22. The conpound according
to clainydestdaprein 20 Rl is -Rk; Rk is (i) a 5- or G-gﬁyfaﬁ,ggﬂsaturated
het erocyclic ring containing fromO to 1 oxygen atons an roml to 3
nitrogen atons or (ii) a bicyclic heterocycle which is a benzene ring
fused to a 5- or 6-nenbered saturated heterocyclic ring containing fromoO
to 1 25 oxygen atons and from1l to 3 nitrogen atons; wherein the saturated
het erocyclic ring or bicyclic heterocycle is optionally substituted with
from1l to Fosbkla(lil):uents each of which is independently 30 (1) -G -4 al kyl,
which is optionally substituted with from1 to 4 substituents each of
whi ch i s independently hal ogen, Q}C 4 aI kyl, -O Cl.4 hal oal kyl,
-¢(=O Ra, -CQ02Ra, -SRa, -S(%2 C( =0 - (CH2) O- 2N(RaRb)
N(Ra) - C(=0) - (CH2) 0- 2N( RbRc) , - N(ﬁ?a) SQ2Rb, - S2N(RaRb), or
-N(Ra)-C(Rb)=0, (2) -OH, -189 1 2,@06 WO 03/ 035077 PCT/ GB02/ 04753 5
10 15 20 (3) -C(=ORa, (4) -Cx ( e O)N(RaRb) (6) -C(=O-C1-6
al kyl -N(RaRb), (7) -SRa, (8) -S(=0 (9) 2Ra, (10) -N(RaRb), (11)
-Rm (12) -Cl-4 alkyl-Rm wherein the alkyl i‘SYoptionally substituted with
from1l to 4 substituents each of which is independently
wherein R2 is:
(1) Crealkyl,
5 2) -C1-6 alkyl substituted with -N(RaRb), with the proviso that -N(R2Rb)

is not attached to the carbon atom in the -Cj-6 alkyl group that is

attached to the ring nitrogen,
(3)  -C1-6 alkyl substituted with phenyl which is:
(a) optionally substituted with from 1 to 4
10 substituents each of which is independently halogen, -C1.4
alkyl, -C1-4 haloalkyl, -O-C1-4 alkyl, -O-C1-4 haloalkyl, or
-C(-6 alkyl-N(RaRb); and
(b) optionallyfmono-substituted with -C1-4 alkyl
substituted with a 5- or 6-membered saturated heterocyclic ring
15 containing from 1 to 3 heteroatoms selected from 1 or 2N
atoms, 0 or 1 O atoms, and 0 or 1 S atoms;
wherein the heterocyclic ring is optionally substituted
with from 1 to 3 substituents each of which is independently
-C1-6 alkyl, oxo, or a 5- or 6-membered heteroaromatic ring
20 containing from 1 to 3 heteroatoms selected from 1 to 3 N
atoms, 0 or 1 O atom, and Q0 or 1 S atom;
(4)  -Ci1-6 alkyl optionally substituted with -OH and substituted with a 5-
or 6-membered saturated monocyclic heterocycle which contains from
1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 O atoms, and 0

25 or 1 S atoms; wherein the heterocycle is optionally substituted with
from 1 to 4 substituents each of which is independently -C1.-¢ alkyl,

-0-C1.6 alkyl, oxo, or phenyl; or
(5)  -Ci-6 alkyl substituted with a 5- or 6-membered heteroaromatic ring

which contains from 1 to 3 heteroatoms selected from 1 to 3 N atoms,
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hal ogen, -OH, -CN, -Cl-4 haloal kyl, -OCl-4 alkyl, -OC 1-4 hal oal kyl,
-C(=O Ra, -C2Ra, -SRa, -S(=ORa, -N(RaRb), -N(Ra)CO2Rb, - 382Rail 2006
-N(Ra) SO2Rb, - SO2N(RaRb), or -N(Ra)-C(Rb)=0, (13) -C0-4 al kyl-N(Ra)-C0-4
al kyl - Rmwo of/dsp77- C0- 4 al kyl - O- C0-4 al kyl -Rm  (15) - COpcdr/@bdsiolirs$- CO- 4

al kyl-Rm (16) -C0-4 alkyl-C(=0-C0-4 alkyl-Rm (17) -C(=0-0C0O 4

al kyl -Rm or (18) -C(=O N(Ra)-CO 4 al kyl -Rm wherein each Rmis

i ndependently -C3-6 cycloal kyl; aryl selected from phenyl and naphthyl; a
5- or 6-nenbered saturated heterocyclic ring containing froml to 3 25

het er oat ons independently selected fromN, O and S; or a 5- or 6-nenbered
het eroaromatic ring Goni & aoms ahd Om 1 Statons; Whereinghe kpterodrpiaatiraingdpt | y

osiae! nare b ho P ST b st 1 L7
eingnﬁﬁli 85 nk g %ﬁ(ﬁf F)}(o %r \f)\fletn

substituents each of! alogen, -4 al kyl, -CF3,
-OCl-4 alkyl, -OCF3, or 30 N(RaRb) t he saturated heterocyclic ring is

opti onagl y s%%tl tgéu%g?(lyacperpft{b?er?aﬁ tﬁegeoif substituents each of which is

i ndepen entq additionally optionally
rmno-substltut ed with phenyl, -(CH2)1-2-phenyl, C(=0O) -phenyl, -C02-phenyl,
or -C02-(CH2) 1- 2- pheny! ; @lﬁ&tanib%ﬁndl&céiﬂmg|t021@9@2mﬂéﬁaﬁrﬂ35077 or a
pharmaceutically accept able salt thereof. the heteroaromatic ri ng is
optionally substituted with 1 or 2 substituents each of which is

i ndependentR3jishal ogen, -C 1-4 alkyl, or oxo; 5 23. The conpound accor di ng
to claijg 22, whepei n.tr Mk Re NI'IIRs R8 R12 N'y" Q\ R 10 15 20 Rl is:

TNRARBIST ) (CHp gy NRERD),
3) -(CHj)1-3-phenyl, wherein the phenyl is:
(a)  optionally substituted with from 1 to 3
substituents each of which is independently fluoro, chloro,
15 bromo, -C1-4 alkyl, -CF3, -O-C-4 alkyl, -O-CF3, or
~(CH?2)1-3-N(RaRb); and
(b) optionally mono-substituted with
-(CH?2)1-3-saturated heterocycle which is a 5- or 6-membered
saturated heterocyclic ring containing from 1 to 3 heteroatoms -
20 selected from 1 or 2 N atoms, 0 or 1 O atoms, andOor 1 S
atoms, wherein the heterocyclic ring is optionally substituted
with from 1 to 3 substituents each of which is independently
-C1-4 alkyl or pyridyl,
(4)  -(CHp)1-3-saturated heterocycle, wherein the -(CH2)1-3- moiety is
25 optionally substituted with an -OH and the saturated heterocycle is a 5-
or 6-membered saturated monocyclic heterocycle which contains from
1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 O atoms, and 0
or 1 S atoms; wherein the heterocycle is optionally substituted with
from 1 to 3 substituents each of which is independently a -C1.4 alkyl;
30 or
(5)  ~(CH2)1-3-pyridyl;

R3 is -H or methyl;
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PCT/ GB02/ 04753 R$N (1) -H, (2) -Cl-4 alkyl, which is optionally substituted
with 1 or 2 substituents each of which is independently - Ol Appl290a
aIC?yIj.-OCFS _C(=ORa, -CCPRa, -SRa, -N(RaRb), or -C(=O N(RaRb), (3)

- (=0 Co2Ra, (5) -C(=O) N(RaRb), -191 18 Apri 03/ 035077 5
(6)-q5%§9?£&%()’71-2-N(RaRb), (7) - SCPRa, (8)_(m2)1_2_R%kT%%§04\/)9

(9) - (CH2) 0- 2- C(=0) - (CH2) 0-2- Rm (10)- C(=0) - O- (CH2) 0- 2- Rm or

(11) - C(=0) N( Ra) - (CH2) 0- 2- Rm PCT/ GB02/ 04753 R10 is -H, -OH -C 1-4 al kyl,
-0-C 1-4 alkyl, -N(RaRb), or -0-(CH2) i-2-Rm; 10 R12 is 15 20 R2 i s
methyl; (1) -H (2) -Cl-4 alkyl, which is optionally substituted with 1 or
2 substit ek SCH aphengf, wibietiithe ﬁhdnpﬂepﬁtitdﬁm)t éu})stitﬁleld with-ffodr Bto 3l kyl , - OCF3,

ORa, - 4
G50 Ry i BT g s RO 1L SRR (1)
R4 is - mz*ﬁmamoroa»bhybr@m— lpHERyi4 ﬂh@rQﬂBtyﬂ,o({%I‘ilz)y ZSMQ?@RE} @2R%Wi th from 1
to 3 Subst{émgpfzscé%@h @HZWQN REEQ zmeweskd nyplabe; Qré){x@ﬁff@ld chloro,

-OH, -Cl-4 fl'uoroal kyl,” -O Cl1-4 al ky fl uoroal kyl ,
- (CH2) 152- N( RaRb) -S2Ra, -(CH2)O0- 2. C2Ra, - (CH2)0-2-N(Ra) CO2Rb, - NO2,
-SRa, - N(Ra® R@ﬁndﬁﬂbisy'!ddependehtly -H or -C1.4 alkyl;

or a pharmaceutically acceptable salt thereof.

10 26.  The compound according to claim 1, wherein

R1 is -C(=0)NH-(CH?2)1-2-Rk ; and

RK is (i) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3

15  heteroatoms independently selected from N, O and S, or (ii) a 5- or 6-membered
heteroaromatic ring containing from 1 to 3 heteroatoms independently selected from
N,OandS;

or a pharmaceutically acceptable salt thereof.

20
27.  The compound according to claim 26, wherein

R2 is methyl;
25 R3is-H or methyl;
R4 is -CH2-phenyl, wherein the phenyl is optionally substituted with from 1 to 3
substituents each of which is independently fluoro, bromo, chloro, -OH, -C1-4 alkyl,
-C1-4 fluoroalkyl, -O-C1.4 alkyl, -O-C].4 fluoroalkyl, -(CH2)1-2-N(R2RD), -SO2R2,
30  -(CH2)0-2-CO2R2, (CH2)0-2-N(R2)CO2Rb, -NO2, -SR4, -N(RaRD) or phenyl; and
each Ra and RV is independently -H or -C1 4 alkyl;
or a pharmaceutically acceptable salt thereof.
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30 each Ra and Rb is independently -H or -Cl1-4 alkyl; or a

pharmaceutical ly acceptable salt thereof. 24. The conpound d8cgrdi2Ag6t o
claim1l1, which is a conmpound of -192 18 April 2006 WO 03/035077 Formul a
(111): ReBosA¢H04753 0 XN 2\ NRs N R wherein R2 i T,G(B],)mggg) (3) 10 15
20 (4) 25 (5) -C 1-6 alkyl, -Cl1-6 al kyl substituted W|th -N(RaRb), with the
proviso that -N(RaRb) 1is not attached to the carbon atomin the -Cl-6

al kyl group that is attached to the ring nitrogen, -Cl-6 al kyl substituted
wi th phenyl which is: (a) optionally substituted with from1l to 4
substituents each of which is independently hal ogen, -C 1-4 alkyl, -Cl-4
hal oal kyl, -O Cl-4 alkyl, -OCl-4 hal oal kyl, or -CO0-6 al kyl-N(RaRb); and

(b) optional I'y nono- UbsAédﬁﬁ);%%d‘ééc@rdn@toélaﬁﬁ'f)’»bhxclﬂét&% hpbiad i th a 5 or

6- nenber ed saturated heterocyclic ring containing from1l to 3 heteroatons
sel ect ed f padepter fepm the groupcengstingobr 10 atoms, and 0 or 1 S atoms; wherein
t he heterocycllc ring is optlonally substltuted wth from1l to 3

substi t en Y, oxo, or a 5- or
6- menber e £ oéﬁé)%’@\g%" 0%6 g(giqltrllééy%l?he%q% 0%§ dhet er oat ons sel ect ed
from1 to ﬂlhlxﬂropyrumdme@ c@rbommal@om and 0 or 1 S atom -Cl1-6 alkyl
optionally substituted with -OH and substituted with a 5-

N-(2,3-dimethoxybenzyl)-5-hydroxy-1-methyl-2-(4-methylphenyl)-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;

10
N-(2,3-dimethoxybenzyl)-2-{4-[(dimethylamino)methyl]phenyl }-5-hydroxy-1-
methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-2-{4-[(dimethylamino)methyl]phenyl }-5-hydroxy-1-methyl-6-
15  oxo-1,6-dihydropyrimidine-4-carboxamide;

N-(2,3-dimethoxybenzyl)-5-hydroxy-1-methyl-6-0x0-2-[4-(pyrrolidin-1-
ylmethyl)phenyl]-1,6-dihydropyrimidine-4-carboxamide;

20  N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-2-[4-(pyrrolidin-1-ylmethyl)phenyl}-
1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-2-[4-(piperidin-1-ylmethyl)phenyl]-
1,6-dihydropyrimidine-4-carboxamide;

25
N-(2,3-dimethoxybenzyl)-5-hydroxy-1-methyl-2-[4-(morpholin-4-ylmethyl)phenyl]-6-
oxo-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-[4-(morpholin-4-ylmethyl)phenyl]-6-0xo-
30 1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{4-[(4-methylpiperazin-1-
yD)methyl]phenyl}-6-0x0-1,6-dihydropyrimidine-4-carboxamide;
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or 6-nmenbered saturated nonocyclic heterocycle which contains from 1 to 3
het eroat ons selected from1 to 3 N atons, O or 10 atons, and8@prib20Q6 S
atons; wherein the heterocycle is optionally substituted with from1 to 4
subst it h of which is independently -Cl1-6 alk s 6 al kyl,

0Xo, %ﬂgﬁgﬁg@ﬁor -Cl-6 al kyl substituted with a 5- )c‘)’rkwémr?@ ered
heteroaromatlc ring which contains from1l to 3 heteroatons selected from1
to 3 Natons, - 193 18 April 2006 WO 03/ 035077 PCT/ GB02/ 04753 0 or 10
atonms, and O or 1 S atons; wherein the heteroaromatic ring is optionally
substituted wwth from1l to 4 substituents each of which is independently
-Cl-6 al kyl2- {4—[(Hﬂhyﬁnﬂrld§mbthy](]p&mnyl<})-ﬁ\l -t diyriethoz ylenz d)- @hadmaebumﬂwbrl |y

accept abl e é%{lggwgﬁqu@% %mnd according to claim?24, wherein R2

is: 10 (1) (CH2) 2-3 -N(Ra Rb), (3)
- (CH2) 1- 3- phenyl , V\,herel n the phenyl is: (a) optionally substituted with

froml to 3. {/-S bi‘éﬂllylaﬂﬁﬂd)ﬁletﬁﬁlqﬁheﬁil}M(&ﬂudr@behi}dﬁmydiem L ynethylieoRo- chl or o,
br ono, Cl O-.Cl- 4d?| kyl, -OCF3, or -(CH2)1-3-N(RaRb); and

4
(b) opti on5]I 3 WS@R cﬁfbeoé W (CHZ) 1- 3-saturated heterocycl e which

is a b5- or 6-nmenbered saturated heterocyclic ring containing from1l to 3

het er oat ons). [(&ﬂ{eﬁf‘ylaﬂﬂné)(ﬁheﬁﬂ nithyRl- ML @R BRber2yD!5-hyaroR Y iBethAlido@-or 1 S

atons, wherein th o |cr|ng|s optlonally substituted with froml
to 3 substlltﬁéﬁlwgro%lﬂ’f t?ﬂ‘ia‘i“%dei ndependently -Cl-4 al kyl or pyridyl;
(4) -(CH2)1-3-saturated heterocycle wherein the -(CHZ)l 3- rmi ety IS

optlona y _is a 5- or
6- merrberded Igg‘? pgl{oE@Q%Wégiqfo?ﬁzlpﬁ%aglrﬂglc%ﬂﬁh&vﬁ ﬂ&l@ 'Bgf"ﬁ fro 1to3
het er oat onsb-ex-bedéxy dﬁpw@ X3Wiles, 0 or 10 atoms, and O or 1 S
atons; wherein the heterocycl e |s opt| onaIIy substituted with from1l to 3

substit uentﬁ (t? ?luorogenzy ! r;rdll'o§cy—l []rg&l?ﬁ JoR0- i thenyl& yr1dm-l3kyl
ylmethyl)amino]lmethyl}-1,6-dihydropyrimidine-4-carboxamide;
15
2-benzyl-1-[2-(dimethylamino)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-6-0xo-1,6-
dihydropyrimidine-4-carboxamide;

1-[2~(dimethylamino)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-2-(2-methylphenyl)-6-oxo-
20  1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(4-methylphenyl)-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;

25  2-benzyl-N-(2,3-dimethoxybenzyl)-1-[2-(dimethylamino)ethyl]-5-hydroxy-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;

2-{4-[(4-ethylpiperazin-1-yl)methyl]phenyl }-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-
6-0x0-1,6-dihydropyrimidine-4-carboxamide;

30
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-2-{4-[(2-pyridin-3-ylpiperidin-1-
yl)methyljpheny!}-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-
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30 or (5) -(CH2)1-3-Pyridyl; R3 is -Hor nethyl; -194 18 April 2006 WO
03/ 035077 PCT/ GB02/ 04753 R4 i s -CH2-phenyl, wherein the pherd§lAnrd 2006
optional Iy substituted with from1l to 3 substituents each of which is

[ ndepenokgat{,gly35547uoro bronmo, chloro, -OH -Cl1-4 alkyl 1PC17(,(13762/647§3 uor oal kyl ,
-0-C 1-4 al kyl, -0-Cl1-4 fluoroal kyl, -(CH2)1-2-N(RaRb),

(CHZ)O 2- COZRa -(CH2) 0- 2- N( Ra) CI)ZRb -N02, -SRa, -N(RaRb) or phenyl and
5 each Ra and Rb is independently -H or -Cl1-4 alkyl; or a phar maceut i cal | y
acceptabl e salt thereof. 10 26. The conpound according to claim1, wherein
Rl is -C(=ONH(CH2)1-2-Rk ; and Rk is (i) a 5- or 6-nenbered saturated
het er ocycl icarbokangideont aining from1 to 3 15 heteroatons independently
selected fromN, 0 and S, or (ii) a 5- or 6-nmenbered heteroaronmatic ring
containing from1l to 3 heteroatons independently selected from N, O and S
or a phar m¥b€k3-HieethopybredybdpnwxrkarpetifOrasr L.o-ghyeopyriy ngdrmpound
accordi ng tegrpkahiae.26, wherein R2 is nethyl; 25 R3is -Hor nethyl; R4 is
-CHZ-phSnyI wherein the phenyl is optionally substituted with from1 to 3
substitdents each of which is independently fluoro, brono, chloro, -OH -C
1- 4 al kyl , N-[zt:ﬂluatom(mﬂ@mmgthyl)be@ymi-hy@wl-methml -@oxatL 6t uor oal kyl |
-(CH2) 1- 2 i 2) 0- 2- CO2Ra, - (CH2)0-2- N( Ra)COZRb -N02,
-SRa, -N(Ra ti @%B@argnd eéa“zlcczjk;| Ra and Rb is independently -Hor -C 1-4
al kyl; or a phar maceutl cally acceptable salt thereof. -195 18 April 2006
WO 03/ 0350N—(P&E6@G&bm4m5&ya&-hyﬁrmmamuhyﬂ -@oxwt Gidilydtopydhgline-4, which is a
conpou selbec fromthe group consisting of 5
N (2-et yct%r% 5 hydr oxy- | - met hyl - 2- (4- net hyl phenyl ) - 6- oxo- 1, 6-

di hydr opyrl m di ne- 4- car boxam de; N-(2, 3-di met hoxybenzyl ) -5-hydroxy- |
- met hyl - 2- (A yRsiPORDE) 26928 Ghydtb N Yidn@my1-yiF] dhékyl 2- @laj(box ani de;

methylpiperazin-1-yl)methylJphenyl }-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

15  N-(4-fluorobenzyl)-5-hydroxy-2-(4-{[(2R)-2-(methoxymethyl)pyrrolidin-1-
yllmethyl } phenyl)- 1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-(4-{ [(2S)-2-(methoxymethyl)pyrrolidin-1-
yllmethyl }phenyl)-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

20
N-(4-fluorobenzyl)-2-(4-{ [(4-fluorobenzyl)amino]methyl }phenyl)-5-hydroxy-1-
methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide;

2-benzyl-N-(4-fluorobenzyl)-5-hydroxy-1-(2-morpholin-4-ylethyl)-6-oxo-1,6-
25  dihydropyrimidine-4-carboxamide;

1-[2-(dimethylamino)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;

30  N-(4-fluorobenzyl)-5-hydroxy-6-oxo-1-(pyridin-3-ylmethyl)-1,6-dihydropyrimidine-
4-carboxamide;

2-benzyl-N-(4-fluorobenzyl)-5-hydroxy-6-oxo-1-(2-pyrrolidin-1-ylethyl)-1,6-
dihydropyrimidine-4-carboxamide;
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10 N-(2, 3-di net hoxybenzyl ) -2-{4-[ (di met hyl am no) net hyl ] pheny

} - 5- hydroxy-1- nethyl -6-o0xo-1, 6-di hydropyri m di ne- 4- carboxadﬂdﬁnﬂZOOG

N- (4-fl uorobenzyl)-2-{ 4-[(di nethylam no) nmet hyl ] phenyl

} - 5- hydrQ¥¥%shsspBt hyl - 6- 15 oxo- 1, 6-di hydropyri m di ne- 4£§ﬁ5 g

N- (2, 3-di net hoxybenzyl ) - 5- hydroxy- | -nethyl-6-o0x0-2-][ rro d|n- -

yl met hyl ) phenyl ] - 1, 6-di hydr opyri m di ne- 4- car boxam de;
N—(4-f|uorobenzyl)-5-hydroxy-|-nethyl-6-oxo-2-[4-(pyrrol|d|n 1-yl met hyl ) phe
nyl]- 1, 6-di hydropyri m di ne- 4-car boxam de;

N- (4-fl uorobenzyl)-5-hydroxy-I| - net hyl - 6- oxo- 2-[ 4- (pi peri di n-1-yl net hyl ) phen
yl'] - 1, 6-di hydropyri m di ne-4-carboxam de; 25
N- (

2, 3-di mf'zt &?,%H@K& rlhgroﬁeng?/l?re(?ﬁ/&i %‘{)h -0%0-1-(2- 6p1pendm 1-ylethyl)-1,6-

- et hyI enyl]-
oxo- 1, 6- d| miing-4rear O’E:a&?i%xam de
N-(4- fI uorobenzyl ) - 5- hydr oxy-1| - net hyl - 2-[ 4- ( mor phol i n- 4-yl net hyl )phenyl ]-6-

0r0 5, SR S ISBRB AT o pReny ) -5 ol o

} - 6- oxo- 1 alilgidmpgrimpdimd-dicatboramides ar boxami de; -196 18 April 2006 WO
03/ 035077 PCT/ GB02/ 04753 2-{ 4-[(diethylam no)net hyl ] phenyl

N- (2, 3- di et hoxybenzyl) - 5- hyd - et hyl -
b oo 1. b NRy ARBPAF Ay GtREoRY debl bl e vpipeicin-2-y1-6-0x0-1.6-

2-{4- [(d| etdalyydafpyﬁm}diﬁ Sy hchprtaaiyd;

}- N (4-fd uorobenzyl) - 5- hydroxy-| - met hyl - 6- oxo- 5

1, 6-di hydr opyri m di ne- 4- car boxam de

2 E 6 et - Girderestpipericy S pReRI PR ey -5 TSR G155 08k By -

| - et hyl - 6-@pRiroplrif dHhd ¥ -diBP¥niad; di ne- 4- car boxam de; 10

N- (4-fl uor obenzyl)-2-[ (4-fornyl pi perazi n-1-yl) (phenyl ) net hyl ] -5-hydroxy-I-m
et hyl - 6-o0xo0-1, 6-di hydropyri m di ne-4-car boxam de;

N- (4-fluor o]beaz(metrqun;&dm)nwwl]bmym3N-(<sﬂmorobe:ale) pihgdrpk §-61o30-16- n- 3-

yl met hy. 5)a W@?ﬁ 9,% dr opyri m di ne- 4- car boxam de; 15

2- benzy - T’G[I am no yl]-N-(4-fl uor obenzyl ) - 5- hydr oxy- 6- oxo- 1, 6-
di hydr opyri m di ne- 4- car boxam de 1-[ 2- (di met hyl am no) et hyl ]

-N-(4-f1 uorNLlQEMﬁhéth@tyBMQS'DXy[2€(d1(niéthyﬁh1h1yd)ah¢lwlh)yd@x§m6a)xoa(h

1, 6-di hydr Lne-4-
N-(4 fl uor o@m "%C?ﬂ?/éc% f1)&E‘lrnc}t hyI 2- (4- et hyl phenyl ) - 6- oxo-1, 6-
di hydr opyri m di ne- 4-car boxam de; 25

2- benzxéi dxé%z§dﬁhéfﬁéﬁwe%ps%yd}oxm&o(1dcpyﬁalmsLﬁmbﬂn9mqtd:yI ] - 5- hydr oxy- 6- oxo
-1,6- dih rimdine-4-carbag
pymmdme -4-carboxamide;

N4-(4-fluorobenzyl)-5-hydroxy-1-methyl-N2-(2-morpholin-4-ylethyl)-6-oxo-1,6-
dihydropyrimidine-2.4-dicarboxamide;

25
N-(4-fluorobenzyl)-5-hydroxy-6-oxo-1-{3-(pyrrolidin-1-ylmethyl)benzyl]-1,6-
dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-[3-(morpholin-4-ylmethyl)benzyl]-6-0xo-1,6-
30 dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-{3-[(4-methylpiperazin-1-yl)methylJbenzyl } -6-oxo-
1,6-dihydropyrimidine-4-carboxamide;
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2-{ 4-[(4-ethyl pi perazin-1-yl)nethyl] phenyl

}- N- (4-fl uor obenzyl ) - 5- hydr oxy- | - et hyl - 18 April 2006
6- oxo0- 1, 6-di hydr opyri m di ne- 4- car boxam de; 30
N-(4-f1 4op ep@sey! ) - 5- hydr oxy- | - met hyl - 6- oxo- 2-{ PCT/GB02/04753

4-[(2-pyridin-3-yl pi peridin-1- yl)methyl]phenyl }

-1, 6-di hydropyri m di ne-4-car boxam de; N (4-fl uorobenzyl)-5-hydroxy-

| - met hyl - 6- oxo- 1, 6-di hydropyrim di ne-4 -197 18 April 2006 WO 03/035077

PCT/ GB02/ 04753 car boxani de; N-(2, 3-di nmet hoxybenzyl ) -5-hydroxy-|

- met hyl - 6- oxo- 1, 6-di hydr opyrim d| ne-4- carboxam de; 5

N-[ 4-f 1 uor N-#4- ﬂuwmbdwﬂbﬁmb’ ﬁmnzlyﬂ%ﬁﬁpwwn@mﬂplperazmlhyl 6- oxo- 1, 6-

di hydr opyr i yiufitifivérS AL R amTHd Eynrmdme-4 -carboxamide;

N- ( 3- chl or 0-4- et hyl enzyl) 5- hydr oxy- 1| - net hyl - 6- oxo- 1, 6- di hydr opyri m di ne-
4- 10 car boxam de;

5- hydr oxy- NN{4-flébratenz ) -yhgdmx y-1 7 2-$mdiphylih- é—ylrhéthyi)benzyﬂ—@b:]o—l 6qet hyl - 2-{
4-1 (4 t hy! ] phenyl

}-6- oxorgei y%@%@%&%#gﬁ ¢ar boxami de; 15

N- (4-f 1l uorobenzyl) - 5- hydroxy 2-(4-f [(2R) - 2- (rrethoxyrrethyl)pyrrol idin-I-
yl] met hyl }NDJ(lﬁﬂMd)rbbellz -@Ydito-'ll -W;y t]ﬂ pargliing- 4- car boxam de;

N-(4-fluoro enéﬁ, nzy rﬁ% dfé’%]{Bl{i oxynet hyl ) pyrrolidin-I-
Kl] met hyl ’?’HP? éﬁ’ W

yrim di ne-4- car boxan de; 20
4-fl uor obenzyl)-2-(4-{

(
[(4-fl Uﬂf OQ@- .nhalaﬂana 38} Hﬁb&}yﬂhﬁawl% &o@ﬂﬁ%ﬁlﬂ 2-y1-1,6-

nmet hyl - |ne 4- car boxam de;
2- benzyl ‘ﬁ ]drqwew&ﬁ%fh;y@ $&r oxy- | - (2- mor phol i n- 4-yl et hyl ) - 6- oxo- 1, 6-
25 di hydropyri m di ne-4-car boxam de;

é| Lidggw\? |tIJ‘r?r‘1y | ne‘ﬂ eﬁ&ﬂ%“*‘ﬁﬂéy-l%w BRROAY-doyrailvEyighyf1x0- 1. 6-
N- (4- f | uor oiesdzapysimiring & Auhsatmxanise: - (pyri di n- 3-yl met hyl ) - 1, 6- di hydr opyri ni

di ne- 4igar boxam de;

2- benzyl - | uoy obe Y, 0XO0- i,din-1-ylethyl)-1,6-
di hydr opyr |]§n%%fhﬂ%r° ?QS%JQ)QFW‘&Z (g'hy‘i‘ééy 3 ‘§’T Qé@gy ¥ 35077
PCT/ GB02/ OAdilysircpylimidind-4-fsarbdxadmide r obenzyl ) 5
- hydr oxy- 6- oxo- 1- ( 2- plperldln 1 yl et hyl) -
di hydr opyrim di ne- 4-car m de
N-(4-fluorobenzyl)- S-hydroxy-l [4-(morpholin-4-ylmethyl)benzyl]-6-0xo-1,6-

20  dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(2-morpholin-4-ylethyl)-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;

25  2+(2,2-dimethoxyethyl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-o0xo-1,6-
dihydropyrimidine-4-carboxamide;

2-(2,3-dihydro-1H-indol-2-y1)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-1,6-
dihydropyrimidine-4-carboxamide;

30
2-[2-(4-benzoylpiperazin-1-yl)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-
1,6-dihydropyrimidine-4-carboxamide;

2-[1-(N,N-dimethylglycyl)piperidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-
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5

2- (1- benzyl pi peri di n-2-yl )-N-(4-fl uorobenzyl)-5-hydroxy- | - méB8H\Aril 808k o- 1, 6-

di hydr opyri m di ne- 4- car boxani de;

N- (4-f1 uppeh@Bey! ) - 5- hydroxy-| - met hyl - 2- ( 1- net hyl pi penpic§idinZodsy - 6- 0xo- 1, 6-

di hydr opyri m di ne- 4- car boxam de; 10

2- (1-benzyl pi peridin-3-yl)-N-(4-fluorobenzyl)-5-hydroxy-|

- met hyl - 6- oxo- 1, 6- di hydropyri m di ne-4-carboxam de; 1-{

3-[ (di met hyl am no) met hyl ] benzyl }-N-(4-fl uorobenzyl)-5-hydroxy-6-o0xo-1, 6-

15 di hydr opyri m di ne- 4- car boxam de;

N- (2, 3- di me¥vek§divydsppyrimidie-4-chrboxmideani no) et hyl ] - 5- hydr oxy- 6- oxo- 1, 6-

di hydr opyri m di ne- 4- car boxam de; 20

N (2, 3-dine bepzyl ) -5- hydr oxy- 6- oxo- 1- (pyri di n-3-yl net hyl ) -1, 6-

di hydr opyr i ﬁi@'ﬁf@@g@%ﬁbﬁﬁéﬁx&é,’mﬂm’l(&tﬂfﬁlﬁfg}’lo%%ﬂﬁvﬁlﬁ1}5/{-1119@!11*%/1)( 6-

| - met hyl - N2ex02t,6rdihgtopyrnimidingl4edaiydxamfatepx 0- 1, 6-

di hydropyri m di ne- 2, 4-di car boxam de; 25

N-(4-fluor oben@/l ) - 5- hydr oxy- 6- oxo- 1-[ 3- (pyrrolidin-1-yl met hyl ) benzyl]-1, 6-

di hydr opyr i NilériflHeohenzah5dwareixyd -methyl-6-ox0-2-(1,2,3 4-tetrahydroquinolin-2-yl)-

N- (4- f | uor ohe-amydppfrihideieakdmboxhdidenr phol i n- 4-yl met hyl ) benzyl ] - 6- oxo- 1, 6-

30 di hydropyri m di ne- 4-car boxam de; N-(4-fluorobenzyl)-5-hydroxy-1I-1

3-[ (4- net hyl pi perazin-1-yl)nethyl ] benzyl } -6-o0oxo-

1, 6-di hydr dﬁ;ﬁl-iﬂnimbmyﬂéda/dm;(waﬁhdbyl-%(lJrﬁ&hylﬂ&,%ﬁétfah?&@@iﬁ@n%ﬂ%5077

PCT/ GBOgy 0 - 5 -QR@,P;M e t OXy- 6- oxo0- 1-{

3-[(4- %i gﬁzﬁgbZi\lg-lQ%}yg}edrﬁglgl n-1- %/%?én%?iyﬁé}f] benzyl 1-

1, 6-di hydropyri m di ne-4-car boxam de; N-(4-fluorobenzyl)-5-hydroxy- |

[ ﬁ' g nor phakit-butg @Smhﬁdbérb@mw-ﬂ-(@{[?é??&o@entz)ﬁ)anﬂno]carb%nyl -5—hydr%xy- 14

i hydropyriqr e- 4- cark +f |l ugrobenz - 5- hydr oxy- 6-"0x0- 1-
o oyt o el e T M i 2 SR Gl oy i

1, 6-di hydr opyri m di ne- 4- car boxam de; 10

(

3? h%i Lug}c/); in@lBafy'I @S ARy 2 QXM= Auofbkiafind¥ronY S iRty A-Redi-6l - 6-

m_di ne- 4. car baxa , -

N4- ( 4-f uor°6‘8‘g‘n§‘§‘P¥4r893ﬁ%ﬁW' ‘qﬁf‘“ﬁ%@fﬁwpyg%%acwﬂbswlﬂai n-2-yl methyl)-1, 6-

di hydr opyri m di ne- 2, 4- di car boxam de; 15

N-(4-fluor = G20 Ve, 3= qRE RAoL | n- 4- vyl pr )-6-0x0-1,6

- di hydr op;c/)zt2 ﬁﬁn?zlpn%%ofg %gé%g]r%hgé ;%@2@@“&5&%&3@@%"3@@9 h]y'g‘th y= |

- [ 4- ( mor ph¥PH-UdipydrapysipidipeAcprbpanidso- 1, 6- 20

di hydr @@yri m di ne- 4- car boxani de;
N—(4-ﬂuorobenzy1)-5-hydroxy—2—[(28,4R)-4—hydroxypyrrolidin—2—yl]-l-mcthyl—ﬁ-oxo-
1,6-dihydropyrimidine-4-carboxamide;

~Nna !

N-(4-fluorobenzyl)-5-hydroxy-2-[(2S AR)-4-hydroxy-1-methylpyrrolidin-2-yl]-1-
25  methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

2-[(28,4R)-4-(benzyloxy)-l-methylpyrrolidin-z-yl]-N-(4-ﬂuorobenzyl)-5-hydroxy~1-
methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

30 2-[(28,4R)—1-benzoyl~4—(benzyloxy)pyxrolidin-Z—yl]-N~(4-ﬂuorobenzyl)—S-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-[1-(N,N-dimethylglycyl)-2,3-dihydro- 1H-indol-2-y1]-N-(4-fluorobenzyl)-5-hydroxy-
1-methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide;
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N- (4-fl uorobenzyl)-5-hydroxy- |-nethyl-2-(2-norpholin-4-ylethyl)-6-0xo0-1, 6-

di hydr opyri m di ne- 4- car boxam de; 25 18 April 2006
2- (2, 2-di et hoxyet hyl ) - N- (4-f | uor obenzyl ) - 5- hydr oxy-| - met hyl - 6- oxo- 1, 6-
di hydr opybloghsthe- 4- car boxami de; PCT/GB02/04753

2-(2,3-di hydro-1 Hindol-2-yl)-N(4-fluorobenzyl)-5-hydroxy-I-nethyl-6-o0xo-1
, 6- di hydropyri m di ne- 4-car boxam de; 30 2- [2-(4-benzoyl pi perazin-1-yl)
ethyl ] -N-(4-fluorobenzyl)-5-hydroxy- | -methyl-6-o0xo-

1, 6-di hydropyri m di ne- 4- car boxam de; 2-[

1- (N, N-di net hyl gl ycyl ) pi peridin-2-yl] -N-(4-fluorobenzyl)-5-hydroxy- |
-nmethyl -6 -200 18 April 2006 WO 03/035077

1,6-d %’ﬁ/ ﬁ%ﬁg(
&(?4 fl uolrg%gl §}h Eh fdré]ﬁﬁh ?@}ﬂe@ u‘&#{é)t S 3- 't ylgro IH-| ndol - 2- vyl
)-6- oxo-1 Mg@\dw ppmrwﬂmeﬂecﬂm xani de; 5

N-(4-fl uorobenzyl) 5- hydr oxy- - met hyl - 6- oxo-2- (1, 2,

I 1 de;
5 e L SR Do de,
n-2-yl)- 10m5ydn«4menﬁalfﬁ-ﬁyd6@hiwﬂrmmm844-eub(b@Rm de; tert-butyl

(2S, 4R) - 4- (benzyl oxy) - 2- (4-{ [(4-fluorobenzyl)am no] car bonyl } -5-hydroxy-

g- -ema E Bﬁ![ y|6 @éo uwhg %I_{P( & 8r%¥enzy ).'g.jnlugo cm%ogﬁ YrSrh())'llrlog)Il- -methyl 600?(5 bloggyl ate; 15

[ (4-fl uor Obﬁﬁ?dtbﬁyﬂﬁ’ﬁxdﬂﬁ-]%ﬁ} bomeyHylpigerdnjrer Daarbdxytaed, hy| -
oxo- 1, Gh(g hydr opyri m di n-2-yl)-4- hydroxypyrrol i di ne- I -car boxyl at e;
) -

2-[(2S, 4- (benzyl oxy) pyrroli di n- 2% - N ( 4f|uorobenzy|; - hydr oxy- |
- et hyl - 6- Nx@Lwowbenzy)drlogyaxyrirmethd-2@cmethdngrhglin-35-6-0xo-1,6-

N-(4-fluor oggﬁﬁwﬂ YinRdily A lcarbyxanilé;2S, 4R) - 4- hydr oxypyrrolidin-2-yl]
- 1- et hyl - 6- oXxo- 1 6- di hydr opyri m di ne- 4- car boxam de;

N- (4-fl uorobenzyl) - 5-hydroxy-2-[(2S, 4R) - 4- hydr oxy- | - met hyl pyrrol i din-2-yl]-
1- 25 net hy{(+)N-dudctoi@nay A §-tydrpxy- 1-methyhd-(4-methyboxpilige3-yl)-6-oxo-1,6-

2-[(2S, 115) éﬁ'@é}%‘*ﬁ“?‘&%"gﬁm& pyrrolidin-2-yl]-N(4-fluorobenzyl)-5-hydr

oxy-l- meth ropyri m di ne-4-carboxam de; 30
2-[(2S, 4R) - 1 benzoyl - 4- (benzyl oxy) pyrrolidin-2-yl]-N(4-fluorobenzyl)-5-hyd

roxy-1- metp b.EN- -fﬁl‘é%bém? x@gymemyldz (leéﬂmSzlatdqﬂmamEscmm 2xd-1,6-
TR

TR %&P%ﬁ‘%f@’ ?é‘? 5- hydr oxy-

1H-i ndol -
1- net hyl - 6 0x0-1i, 6-di hydropyri m di ne-4-car boxam de; - 201

20 2-(1-ethy1—2,3-dihydro-1H—indol-2-y1)—N-(4—ﬂuorobenzyl)-5—hydroxy—1-methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxamide;

2-(1-benzoylpiperidin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;

25
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo0-2-[1-(pyridin-2-ylcarbonyl)piperidin-
2-yl]-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(2-methyl-1,2,3,4-tetrahydroisoquinolin-3-
30  yl)-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-(1-benzoylpyrrolidin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;
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18 April 2006 WO 03/035077 PCT/ GB02/ 04753 2-(1-benzoyl-2, 3 -dihydro-1

H i ndol - 2-yl ) - N- (4-fl uorobenzyl)-5-hydroxy- |-nethyl-6- 18 April 2006

0x0-1, 6-di hydropyri m di ne-4-carboxam de; 5

N-(4-fl | ) - 5- hydroxy- | - met hyl - 6- oxo- 2-[ 1- (pyri rbonyl)-2,3
- di hyd;kgg) Pﬁlﬁdol 2-yl]-1, 6-di hydropyri m di ne-4-car bP?gbe%o(w gjtaert but yl
3-(4-{ [(4-fluorobenzyl)am no] car bonyl }-5-hydroxy-I-nethyl-6-o0xo0-1, 6-

di hydr opyri m di n-2-yl ) - 4-net hyl pi perazi ne-1-c arboxyl ate; 10

N- (4-fl uorobenzyl)-5-hydroxy-| - net hyl - 2- (4- et hyl nor phol i n- 3-yl ) - 6- oxo- 1, 6-
di hydr opyri m di ne- 4-car boxam de; (+)-N-(4-fluorobenzyl)-5-hydroxy-

| - met hyl - 2- N4(4¥fmbi‘v,bhmt)llﬂll®5}dlrdky3l -ikthy66-0x®@2-11-Gpyrilin-2-ylcarbonyl)pyrrolidin-

e e R e VA R

di hydr opyri m di ne- 4- car boxam de 20
2 (1- ethyl - Ru@:riohuteian E-hideiglr- ety bfﬁlémwpyesmmzynta of-Ngdr oxy- | - met hy|

- 6- 0XO0 ro ne- 4-car boxan d
2-(1- ben%oyfhg?"%éwnﬂﬁ Tﬁaﬁbofﬁ'ﬁ“{“&b’fl uor obenzyl) 5- hydr oxy- |

- met hyl - 6- oxo- 1, 6- di hydr opyr| m di ne- 4- car boxam de; 25

N-(4-f 1 uor Og?&ﬁlﬁh -4 b&fﬁ?fo?gyr gﬁﬁﬁa@éhcﬁb&?yﬂp%réhdm -2-y1}-N-(4-

1- (pyridin-

2-yl]-1, 6- dﬂwe E@WH éﬁ%ﬁélszélwl*émrﬁ Qtdihydropyrimidine-4-carboxamide;

N-(4- quorobenzyI) 5- hydr oxy-1-net hyl - 2- (2-nethyl -1, 2, 3, 4-t et rahydr oi soqui n
ol in-3- ne-4-c

o3 180 VLo SR NS5 PRI ool eorg o oo 1.
6- di hydr opl.biditiydiapgrimidine-bosrbonathide; - 202 18 April 2006 WO 03/ 035077

PCT/ GB02/ 04753 N-(4-fl uorobenzyl)-5-hydroxy- | -nethyl-6-o0x0-2- [

1- (pyridin-2-ylc nyl rrqlidin-

2311 176 aRS ARy R ot Ol N CHOTPGRRBEEMASRY-- hyar oxy- |
- et hyl - 2-  fkthyeé-byd-pgrdilnldrapyrimilind-4-efrboramide; 6- 5

di hydr opyri m di ne- 4- car boxam de;

2-1(2S, 4- (benzyl 1- di n- 2-yl car bonyl li di n-2- N-(4-
o Shem Ny Pl A )5 ey -l o2 3 diby s Mo 2yt Loy,

met hyl - 6- o¥gy-1.6& GHRReL b @bdkamddes ar boxam de; 10 2-[

1- (di met hyl am no) - 2- phenyl et hyl ] - N- (4- 11 uor obenzyl ) - 5- hydr oxy- | - met hyl - 6- ox
0o- 1, 6-di hydropyri m di ne-4-carboxam de; 2- |

(2S, 4R) - 1- bNA#dinorobeimyt)r Bixydoyuyrb( li-isopreid-2|3l dilydreH Hiindol-Ghdnl-yeyhyb6hy dr oxy- |
- et hybo 6- 1, b.dihydlidpyiRine.d-Bhblxafdh; car boxani de;

2-[1-(N,N-dimethylglycyl)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-
0x0-1,6-dihydropyrimidine-4-carboxamide;

25  2-{1-[(6-bromopyridin-2-yl)carbonyl]pyrrolidin-2-yl }-N-(4-fluorobenzyl)-5-hydroxy-
1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methylpiperazin-2-yl)-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;

30
2-(1-benzoyl-4-methylpiperazin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-2-[1-(pyridin-2-ylcarbonyl)-1,2,3 ,4-
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15 N-(4-fluorobenzyl)-5-hydroxy-2-(1-isobutyl-2,3-di hydro-1

Hi ndol -2-yl)-1-met hyl - 6- oxo-1, 6-di hydr opyri m di ne- 4- car boxX&mptd; 2006

N- (4-fl uorobenzyl) - 5- hydr oxy- 2- (1-i sopropyl - 2, 3- di hydr o-

| Hi ndol wg-yYhasp7A- Met hyl - 6- 20 oxo- 1, 6-di hydropyri m di r}qi.,gh@ ﬁp,gfam de; 2-[
1- (N, N-d| met hyl gl ycyl ) pyrrolidin-2- yI ]-N-(4-fluorobenz I oxy-

-nmet hyl - 6- oxo-1, 6-di hydropyri m di ne-4-car boxam de;

1-[(6- brom)pyri di n-2-yl ) carbonyl ] pyrrolidin-2-yl
}-N-(4-fluorobenzyl)-5-hydroxy-

1- net hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de;

N- (4- f | uor ehiehgdtbquitolinyZiyipy6-dihydromtimydin@4{carbmedniigd; pi per azi n- 2-yl ) - 6- oxo- 1,
6- di hydropyri m di ne-4-car boxam de; 30

2-

6-

(
(1-benzoyl - 4- met hyl pi perazin 4-f| uor gbenzyl dr oxy- | - net hyl -
oxo- 1, 6-2eilepetylppyelidin- arynlﬂe&i‘lélambgs@ﬁéééwdroxy-l methyl- -ox0- },’

N-(4-fl uorqﬁ}ﬁ,ﬁ@&ﬁmﬁlﬂwﬂ&ﬁmﬁ&et hyl - 6- oxo0- 2- [

1- (pyri 3i n-2-yl car bonyl ) - , 3,4 - 203 18 April 2006 WO 03/ 035077

t et rahydroqui nolin-2-yl] - 1 6 di hydr opyri m di ne- 4- car boxani de;

PCT/ GB02/ 0427[3::(cmc(ptewmrbphyiypynoliaidizqyley(n)ﬂwsc(bmzfyl)tﬁehsdwryzlymyﬂml-é-hydr oxy- |
- et hyl - r| tdkDfigé- car boxam de; 5 2-

1-(cycl opropyl ba(fﬁg%& y%ﬁ%ﬁ k%ﬁf}f}’] -N-(4-fluorobenzyl)-5-hydroxy- |

- met hyl - 6- oxo-1, 6-di hydropyri m di ne- 4- car boxam de;

N-(4-fl uor Qb@:ﬂwdrbb@zﬁydn@wxy A rdipt2-[2 =(fnethylsulfonyl)pyrrohdm 2-yl]-6-0x0-

1- (et [r. 6- 0X0-

1, ES di glpé/&ﬂ}y‘r‘#:éﬁ% m(e:ar af)b)?é%jk

N (4-fl uor obenzyl ) - 5- hydr oxy- | - net hyI 2-{ 1-[(4-nethyl norpholin-3-

{|5) car bony IN ¥ fiEQbb&z)-3-hykiroky-1 G2 1 16 (AR IRRkdIRLHI ne- 4-¢ arbox ami de;
2-(1, 4- di meRgFbonBEYEtidin-3-50)-§-oxe-¢ S-S HidTe-4-c bR dky - | - et hyl - 6- oxo-
1, 6 di hydropyri m di ne-4-car boxarri de; N-(4-fluorobenzyl)-5-hydroxy-

| -meth 6- -1.6-

. SF] yif fﬁ%@gkm& p(rfeéézﬁ { g@%@&@w 315/&:‘3@ Hinthyl-6-0x0-1,6

2- [(28 4R) dlhyémpnumnf(ﬁéarbwa@x% spyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydr
oxy=1- met hyl - 6- oxo- 1, 6-di hydr opyri ni di ne- 4- car boxam de;

N-(4-fluor | ) 5- roxy-2-(1-isanic n I 1- net hyl - 6-
SIS TSt e T

1-[ (et hyl arﬂ-ﬂﬁltﬁahlnxﬂngﬁy}ipydin@lﬁcdubnxamsﬁ

}- N (4-4d uorobenzyl ) - 5- hydr oxy- | - met hyl -

6-oxo-1,6- dl h éj El»l% Yra::erpyldéll (r%)%ng/logc?’)rp?(g)éﬁd% 2—y’1]-N (4-fluorobenzyl)-5-hydroxy-1-

methyl-6-oxo-1,6-d1hydropyr1mldme-4 -carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-(1-isonicotinoylpyrrolidin-2-yl)-1-methyl-6-oxo-1,6-
25  dihydropyrimidine-4-carboxamide;

2-{1-[(ethylamino)carbonyl]pyrrolidin-2-yl }-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-
6-ox0-1,6-dihydropyrimidine-4-carboxamide;

30 N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{ 1-[(1-methyl-1H-imidazol-2-
yl)carbonyl]pyrrolidin-2-yl }-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-[(2S ,4R)-1-acetyl-4-hydroxypyrrolidin-2-yl}-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-oxo0-1,6-dihydropyrimidine-4-carboxamide;
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30 N-(4-fluorobenzyl)-5-hydroxy-I-nmethyl-2-1 1-[(1-nmethyl-IHimdazol -2-

yl ) carbonyl ] pyrrolidin-2-yl }-6-0x0-1, 6-di hydropyri m di ne- 4182806 de;
2-[(2S, 4R) - 1- acet yl - 4- hydroxypyrrolidi n-2-yl]-N(4-fluorobenzyl)-5-hydroxy-
| - met ¥@- 1, 6-di hydropyri m di ne- 4-car boxam de; April 2006
W0 087 0B IIBH T O g5 D [ PTG

1- (ani l i nocar bonyl ) pyrrolidin-2-yl1l]-N(4-fluorobenzyl)-5-hydroxy-I-nethyl -
-0x0- 1, 6-di hydropyri m di ne-4-carboxam de; 5

2- (4-ethyl -1 -net hyl pi perazi n-2-yl)-N-(4-fl uorobenzyl)-5-hydroxy-1|-nmnethyl -6-
oxo- 1, 6-di hydropyri m di ne- 4- car boxam de;

N- (4-fl uorobenzyl)-5-hydroxy-I-nethyl-2-f 1-[(1-oxidopyridin-2-

Kll- % Za][ Fﬁg?’lo%@név? Lol ézﬁll)%groilfhn i&ﬁN (’4?‘1&&'3&%&?}@’&/&&' Pﬁetf‘xyf@'b%)xam de; 10

1- (pyr azi n- néwhwdmpmmd)rpﬁmquamm

2-yl]-1, 6-di hydropyrim di ne-4- car boxam de;

2-[ (4R) - 3-acet azoIJ 4- yI N- I dr oxy-
e AR R Ao L SR

N- (4- f | uor ohedihydrpprithiditieaksarboxamidey | - 2- [ | -

et hyl - 4- (et hyl sul f onyl ) pi per azi n- 2-

yl]-6-o0xo0-1, 6-di hydrop rim di ne-4-carboxam de; 20

N- ( 4- f | uor O¥érilpeipbez r*&’QSPXV'ln@%thX)TZﬂ-R(h'p?ﬁ’ét)mdmﬁ?ormr phol i n- 3-yl ) - 6- oxo-
1,6- di hydrﬁkﬂﬂbbﬁ@l%yﬂ@h&in&%ﬂpemmlsiiedlhydropynnndme -4-carboxamide;

N-[4 f (met hyl sul fonyl ) benzyl ] hydr oxy- | -nethyl -6-o0xo-2-]|
1- (py n- 2-

yl car bo nyl )1]53(4{lobnod¢my12-5wy]dsoxy6=ld¢ﬂ1yeﬁ=@p’y?r-[lrﬁpmaﬁ@-ziyleﬁb@’dlbm'ﬁ(d@m-25
2-(

- -

1- acet ylrpyllj nY. dlg%ﬂ%l?yny[{éamé\lq[cgmgﬂﬁgap - (et hyl sul f onyl ) benzyl ] - 5- hydr oxy

met hyl - 6= 0x0- 1 ropyri m di ne-4-carboxam de;

2-(3-acetyl -1, 3-thiazoli d| n-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-

| - met hyl - 6- DKARL3-GeetyA0], BitHiyadlidipyir vl N HHmorbberenyl) xdayairatg; 1-Bethyl-6-oxo-

1-(acetyl a : fl uorobenzyl) - 5- hydr oxy- | - met hyl - 6- oxo-
1, 6- di hy%rglﬁg(@%h%&rgﬁﬁ%n%a? 46151205‘ &' -205 18 April 2006 WD 03/ 035077

PCT/ GB02/ 04753 2-(1-acetylpyrroli din-2-yl)-N(2-ethoxybenzyl)-5-hydroxy- |

- et hyl - 6- ox 4-hu6rob@hz LB RYOX —"l‘-]ﬂétﬂ ArICashgxRmSlsufiofpieeizin-2- |
- met hyl pi qZ|n quégfi m g an%dghﬂhydroxy | - met hyl - 6-oxo- 5
1, 6- di hydroﬁi/ K ‘8%?5185 &gr 5%
N-(4-fl uorobenzyl ) - 5- hydr oxy-I -met hyl -2-[ 1-methyl -4-(pyrazin-2-
20  N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(4-methylthiomorpholin-3-yl)-6-0x0-1,6-
dihydropyrimidine-4-carboxamide;

N-{4-fluoro-2-(methylsulfonyl)benzyl]-5-hydroxy-1-methyl-6-oxo-2-[1-(pyrazin-2-
ylcarbonyl)pyrrolidin-2-yl}-1,6-dihydropyrimidine-4-carboxamide;

25
2-(1-acetylpyrrolidin-2-yl)-N-[4-fluoro-2-(methylsulfonyl)benzyl]-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-(3-acetyl-1,3-thiazolidin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo0-1,6-
30  dihydropyrimidine-4-carboxamide;

2-[1-(acetylamino)-1-methylethyl]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-
1,6-dihydropyrimidine-4-carboxamide;
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yl carbonyl ) pi perazi n- 2-yl ] - 6- oxo- 1, 6-di hydr opyri m di ne-4- car boxam de; 10
2-(1-acetyl pyrrolidin-2-yl)-5-hydroxy-I-nmethyl-N-[2-(nethyl 18iAprbehgs | ] -6-o0
x0- 1, 6- di hydropyri m di ne-4-car boxam de; N (4-fluorobenzyl)-5-hydroxy-2-1
1- [ (1H iwbdag8hr5- Yl carbonyl ) ami no] - 1- nmethylethyl }  per/croznarss

- 1- net hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de; 15 2-

1- benzoyl - 4- (pyra2| n-2-yl carbonyl ) pi perazin-2-yl]- N (4-fluorobenzyl)-5- hydr
oxy- 1-nmethyl - 6-oxo-1, 6-di hydropyri m di ne- 4-car boxam de; 2-(4-benzoyl -

| - met hyl pi perazi n-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-I|-methyl -6-oxo- 20

1, 6-di hydropyri m di ne- 4-car boxam de; 2-[4-(benzyl oxy) -

1- ( pyr azi n-2¢lydcegytpyomnlidipyyl-NHR athox gheptijl)}-Nhpdrofy- arediybo080)1:66- hydr oxy- |

- met hyl - 6-0 ne- 4- car boxam de; 25

2-(1- acetyldg@; ﬁng‘h(ﬂ}féjﬁ?%%@gé?) di met hoxybenzyl ) - 5- hydr oxy- 1- net hyl - 6- ox
0-1, 6- di hydropyrim di ne-4-carboxam de; :

1-acet yl:pw dcelyl qimfeﬁzylpibaraﬁnnwrmzyﬂhb:bacml)qummmhathﬂ -6@tohy! - 6- oxo- 1,

(
di h i ne-4-car mde 30 NI-[1-(4-

4t ot %ﬁ?@ TRy I amide; hydrox3[/ |(rre§ hyl - 6- oxo- 1, 6-

h

ydr opyri m di n-2-yl ) - 1- net hyl et hyI ] - N2, N2- di net hyl et hanedi am de;
1- acetylmx4 F18btofém: ‘SYHy)ifoNyhané%P L’ﬁriétﬁgl 1'%22”] 5- hydroxy- |

( g
® 2 b ek ek et

2-
6-
[ (
di
2-
_1 ydropyrini arboxami
25) - 1 acetyl pyrrolidin-2-yl]- N—(4 fl uor obenzyl ) - 5- hydr oxy-1| - net hyl - 6- ox
, 6- 0

-fluor O%Qﬂ%é %ﬂpqu&g 2&(6?%9?2?}[}1 gﬁthﬁ N %nfth 1thlo)b§nz>7ﬂ]c%%%nyl )pyrrolidi

-yl - 1-Gey YHEU@R%-*PN@O ropyri ni d| ne- 4- car boxam de; N-[ 1-(4-{
-1l uorobenzyl)am noj car bonyl - 5- hydr oxy-| - net hyl - 6- oxo-1,6 10

ydr opyri I(iﬂ(tsj Iﬂﬂor%bgnz%'l) ]5- ¥'2elt 1h[¥ Il—%nn&dgza% %[y%Ca:rLbotr)llflganﬁ]%])]t PI azol e- 6- car boxam

28, 4S) - hethylethyl} - l4méethyles-omy t .6 ailiydiopy2midine-Negroxamids; obenzyl ) - 5- hydr oxy-
-rret hyj{s 6-o0x0-1, 6 di hydr opyri m di ne- 4- car boxam de; 15
4-

TNT QTS ZON
o = '
'_'('D j.bl\.)"\l—"_'
—~~ _b —~

N-(4-fl uorobenzyl r 0X

I et hyl - 4T OToSRE T o s oo DYogrRs 2 B flpiobpa iy
} - 6-0xo0- 1, 6}-d1ethy1;l60py41 jerdiblydaspydmidinddxaboxbenide;

N-(4-fl uorobenzyl ) - 5- hydr oxy- 1| - et hyl - 2- (1 rret hyI -1 -

[ (5-nmethyl -1, 3, 4- oxadi azol - 2y|)carbodi/ ﬁ

et hyl ) - 6- ox%(%b@zwlﬂymetbﬂyxppmmﬂ-né) H-(4 l@&b&?ﬁ)’&é yReoxya1-pethykGroxq-
[4-fI uogg(p 21 6 dRRYA- aa?&ﬁmcieam no } carbonyl)-5-hydroxy-|-
met hyl - 6- oxo-1, d| ydropyri mdin-2-yl]-1-nethylethyl }-N2, N2-

2-[4-(benzyloxy)-1-(pyrazin-2-ylcarbonyl)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide;

25  2-(l-acetylpymrolidin-2-yl)-N-(2,3-dimethoxybenzyl)-5-hydroxy-1-methyl-6-0xo-1,6-
dihydropyrimidine-4-carboxamide;

2-(1-acetylpyrrolidin-2-yl)-5-hydroxy-N-(2-methoxybenzyl)-1-methyl-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;

30
N1-[1-(4-{[(4-fluorobenzyl)amino]carbonyl } -5-hydroxy-1-methyl-6-oxo-1,6-
dihydropyrimidin-2-yl)-1-methylethyl]-N2,N2-dimethylethanediamide;

2-(1-acetylpyrrolidin-2-yl)-N-[2-(dimethylamino)benzyl]-5-hydroxy-1-methyl-6-oxo0-
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di met hyl et hanedi am de; 25

2- (4-acetyl - 1, 2-di met hyl pi per azi n-2-yl ) - N-(4-f1l uorobenzyl ) - 58 hypel 8096 | - et h
yl - 6- oxo-1, 6-di hydropyri m di ne-4-car boxani de;

N-(4-fl g¥! ) - 5- hydroxy- 1| - net hyl - 6- oxo-2-[ 1-(pyr,

yl car bo;k?)f)) pyrrol idin-2-yl]-1, 6-di hydropyri m di ne- Cgrcg‘}g(ﬂoi}mgzs:,

N- (4-fl uor obenzyl) -5- hydroxy- | -nethyl -6-ox0-2-[ 1- (pyrimdln 5-

yl carbonyl ) pyrrolidin-2-yl]-1, 6-di hydropyhm di ne- 4- car boxam de;

N- (4-fl uorobenzyl)-5-hydroxy-I-methyl-2-1 1-nethyl- |-[(1H pyrazol-5 - 207

18 April 2006 WO 03/035077 PCT/ GB02/ 04753 yl carbonyl ) am no] et hyl

} - 6- oxo- 1, 6-1dh-dihptrogyyimidinettwerbdxanzsidéiox ani de;

2-[ (2R 4R) - 1- acetyl 4- et hoxypyrrolidin-2- yI] N-(4 fl uorobenzyl) - 5- hydr oxy-

I met hyl - 6-.0x0- dropyrim e4car m de

1- [ (di met hyﬂe{ﬁ%ﬁ%&yf(cswlyyéelécﬁg Wg groRenLy 1 hydmxy'l meﬂzlyl 6-0x0-1,6-
} - N (4- f | uordinyerpytinhidmeychirogymide;
met hyl - 6+ z0X0- 1, 6- di hydropyrlmdl ne- 4- carboxam de; N-{ 1-[4-({

[ 4- quoro 2,1\§-,m3th yl sul f on benzi/ Lam no }carbonyl)-5-hydroxy-I|-nmethyl- 10
& s

6- 0x0- 1, 6- diMh(fdflensohenmylkid-hydroxy-3-{4rhydsexiy] étywll‘grz-uicemz@[l yrroligip-2;y8} t hi azol e-
6- car box andfiéthyd=6-dxo-1,6-dihydropyrimidine-4- carboxarmde
(2R, 4R) - 1- benzoyl - 4- net’ hoxypyrrolidin-2-yl]- N-(4 fl uorobenzyl) - 5- hydr oxy- |

- met hyl - 6- oxo-1, 6-di hydropyri m di ne-4-car boxam de; 15
N- (4-f 1 uor olbéﬁzwD[%ﬂﬂwmmx}y)aﬁﬁdoasa(bmwpFfemdrwkh‘-mnwbll)é dxerbbhyl pi perazi n-2-y

I1] 21;j| nePEildl@%#d& P’ponyf{?%léﬂﬁgplgg‘?%ogz%@]r[g%}?ﬁ%& J?J(C)ar%g Xéarr{nzglel ) - 5- hydr oxy

-1 - 20 met hyl - 6- oxo- 1, 6-di hydr opyri m di ne- 4- car boxani de;
N- (4- f | uor olReEAYAS)- 15acht$'ﬁ44fmyro§y1ﬁ'((lﬂﬁl -] -N-(4viitidrobisnzyl)-5 s tidoxy-pytigtpfli di n- 2-yl
25

] -1- nethyl yI - car boxam de;

N-(4-fl uor ogeog(?yxéjdléy% @”r‘@‘g‘“ B’ ca#b@‘&@g’l

1-[ (et hyl sul fonyl )acetyl ] pyrrolidin-2- yl }

- 6- 0X0- 1156 @lt AN REbENE Stw&ofly 11 Kmdﬁem 1-4- [\E_(l-meth - 1H-1m1dazol 2-

2-1(2S) - uor.gbenzyl) - 5- hydr oxy-
ety - sz%éepygvlarrﬁ BroRy i 9 e sFarboRgmige: |

(2R 4R) - 1- acetyl 4- et hoxypyrrol idi n-2- yI] -N-(4-11 uorobenzyl )-5 -hydrox y-
I

(2-8) rrzt Zy::h ﬁ %&Olﬁng};ngyﬂ%# @cﬁlyﬂ?éflfﬁ ﬁ-[y??ﬁl-[?gﬁ %?yléf%%eﬁa%/alzsﬂ 5- hydr oxy-
| -208 18 Apficarbomydlmino et yl 6 -0x0-1,6- dlhydropynm1d1ne-4-carboxam1de
20

N1-{1-[4-({{4-fluoro-2-(methylsulfonyl)benzyljamino }carbonyl)-5-hydroxy-1-
methyl-6-ox0-1,6-dihydropyrimidin-2-yl]-1-methylethyl }-N2,N2-
dimethylethanediamide;

25  2-(4-acetyl-1,2-dimethylpiperazin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-
0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-2-[1-(pyrimidin-4-

ylcarbonyl)pyrrolidin-2-yl]-1,6-dihydropyrimidine-4-carboxamide;
30

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo0-2-[1-(pyrimidin-5-

ylcarbonyl)pyrrolidin-2-yl]-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{ 1-methyl-1-[(1H-pyrazol-5-
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WO 03/ 035077 net hyl - 6- oxo- 1, 6-di hydropyri m di ne-4- car boxam de;

PCT/ GB02/ 04753 N- (2, 3-di net hoxybenzyl ) - 5- hydr oxy-| -mnet hyl - 8dx%uwil 2006

1- (pyridazi n- 3-

yl car bonybhpysseel i di n-2-yl]-1, 6-di hydropyri m di ne-4- caichmbbass S

N- (4-fl uorobenzyl)-5-hydroxy-1 -nmethyl-2-(1-nethyl- |- { [norpholin-4-

yl (oxo)acetyl] am no }ethyl)-6-0x0-1, 6-di hydropyri m di ne-4-carboxam de; 2-{

(2R, 4R) - 1- [ (di net hyl am no) (oxo) acet yl ] - 4- net hoxypyrrolidin-2-yl ‘}-N-(4 10

fl uorobenzyl) - 5- hydr oxy-1 - net hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de;

2-[(2S)-4,4-difluoro- | -(pyrazin-2-ylcarbonyl)pyrroli

di n- 2-yl ] - Nylcarbbhyl pmitdethyll} 6-&&o-1,6-dihydropyrimidine-4-carboxamide;

hydr oxy- 1- et hyl - 6- oxo- 1, 6- di hydropyri m' di ne- 4- car boxam' de 15

N- (4-fluorohenzyl ) .- r ox 28 45) | - 4-

[ (et hyl sul Bd@‘}%ﬁ %?}/)gfrm%h? dﬂz‘}y Aﬁﬂgorgbe@zﬂ? ﬁﬁ‘d‘i’IBfSX/h m di ne- 4-

car boxam de methy{-6-0xo-1,6- dlhydropynnudme-4-carboxarmde,

1-[ (di mthyI am no) sul fonyl ]pyrrolidin-2-yl}-N(4-fluorobenzyl)-5-hydroxy-I -

20 net hyl - 6- 0x0- 1, 6-di hydropyri m di ne-4- car boxani de; 2-{

(2R, 4R) - 4- eﬂﬂdﬂ@m@ymmoamw@ﬂpm@l}ca@-@tm -Nefgrfhuerabenayl)S-hydrqxyN-  4-

Ijl uor obenzy netty1-By6 D64 dihydropVeididihe-A-carbexaifie;di hydr opyri m di ne- 4- car boxam
e, 25

2-[(2S)-4,4-difluoro-I-(pyridazin-3-ylcarbonyl)pyrrolidin-2-yl]-N(4-fluoro

benzyl ) -5- IN¢{-bixdf 14- fluom@t—(mcth-yﬁulﬁmwl)mr&yﬂmmyld}aa;bpnilbrﬁdhiychexﬂ-lamtlbdyxam' de;

2-1(29) 4 I i N- (4-fl uorobe

nzyl) - 5:16 SCHXB 1"63&1%&0@ 6&11&2’&1]11%%@{1}8@{1}3@%%2 Bﬂ car‘boo;<am de; 30 2-{

(28)-I -[(di ﬁ@gm f8:no) (oxo) acetyl ] -4, 4-di fl uoropyrrol i d in-2-yl }-N-(4-

fluor obenzyl ) - 5- hydr oxy- |

I-\l- m(az h%/ : or ogggﬂ %)@%Q%ﬂéﬁ%i &Etﬂb)ﬁ@pﬁolrdug 3 f}ﬂ% %H'ﬂuofobenzyl) 5-hydroxy-1-

1- [ mor phol i methy-pos8d) @éYCWHYp}mdlm 4@%‘?01@@96 18 April 2006 WO 03/035077
2-yl }-gs50x0-1, 6-di hydropyrim di ne-4-car boxanm de; PCT/ GB02/04753 2- {

(2 1 (09 b o Kool Y L Ol 2 S Lygr obenay!) o
-1 (di met hy| awithybboasd)tadibydrodypiymidios-iehboRanyitld; - N- (4-f | uor o- 2-

met hoxybenzyl ) - 5- hydr oxy- 1- nmet hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de

o | [1-5 - (4f|uorobenz )amno]carbonyl
1- 5- hydr oxyzl[ ﬁé%llﬁ vigt-gneshylsulf on)ﬂ%nperazm 2-y1]-N-(4-fluorobenzyl)-5-hydroxy-1-

di hydr opgrl et [16.2,ny1)6—&hyﬂi@ﬂwjhﬁ&h&h.]caﬂﬂ&xgﬁ{ﬁdé\Q trimet hyl et hanedi am de;
2-[(29)- acetyl pyrrolidin-2-yl]-N(4-fluoro-2-nmethoxybenzyl)-5-hydroxy- |

- et hyl -
N-(4-fluorobenzyl)-5-hydroxy-2-[(2S,4R)-4-methoxy-1-methylpyrrolidin-2-y1}-1-

methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

25  N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{ 1-[(methylsuifonyl)acetyl]pyrrolidin-2-
yl}-6-0x0-1,6-dihydropyrimidine~-4-carboxamide;

2-[(2S)-1-acetyl-4,4-difluoropyrrolidin-2-yl]-N-(4-fluorobenzyl)-S-hydroxy-1-methyl-
6-0x0-1,6-dihydropyrimidine-4-carboxamide;

30
2-[(2R 4R)-1-acetyl-4-ethoxypyrrolidin-2-yl}-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

2-[(2S)-4,4-difluoro-1-methylpyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
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6- oxo- 1, 6-di hydropyri m di ne- 4-car boxam de; 15

N- (4-fl uorobenzyl)-2-[(2S, 4S)-4-fluoro- 1-nethylpyrrolidin-28Agril200§dr oxy-
1 -nmethyl - 6-oxo- 1, 6-di hydropyri m di ne-4-carboxam de; 2- {

(2S, 4S) -wols/eespet hyl am no) (oxo) acetyl | - 4-f 1 uoropyrrol ighrieedamdsss - N- (4-

fl uorobenzyl ) -5- hydroxy-1 - net hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de;
20 N1-[1-(4-{ [(3-chloro-4-fl uorobenzyl)am no] carbonyl

}- 5- hydr oxy- | - met hyl - 6- oxo- 1, 6-di hydropyrim din-2-yl)-

| - met hyl et hyl ] - N2, N2- di et hyl et hanedi am de; and pharnmaceutically acceptabl e
salts thereof. 25 29. A pharnmaceutical conposition conprising a

t her apeut i calethyl-6-ok¢-éStdiirepydmidines-carboxempidesnd according to claim 1, or a
pharmaceutically acceptable salt thereof, and a pharnaceutically

accept abl e r.ier. 30 30. e of the compound according to claim1 or a
phar maceut i @Z@Pﬁ%@gﬁbgwpﬁmmﬁyh@@wL Ax¢-Rd 1 (pyeigaziatt on of a

conposi t i onyleabonyil)piirdlidin-Rg11H,6/dihpdropyragidine4-cddfdxamideAPr i | 2006 31. Use of
the conpgund according to claim1 or a pharmaceutically acceptable salt
thereof 1 n the preparation of- a conposition for preventing or treating

i nfection bv'(ﬁnfﬁwtﬂ%eﬂzd})-%‘?)@wr}!t1i~mgt,hylt2-élambuhgl-bl{[mtebluﬂdhmg the onset of Al DS.
32. A phar TaeRuldaaRRORARDL-O0-16IRYARATRRIGRS: LhfoRraduct | prepared by
conbi ning an effective anmobunt of a conpounhd according to tlaim1, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable
carrier. 332+ (&Rc‘lmbi-Kéittriedrylanﬁmd)(dxojaoestylﬂ-neaéthm@pmolﬂaﬁgy@ntN.Kg i nfection by
H V, oridor i ar._dglay.i .onset of AI.DS which is a
t her apeut i cgﬂr%ﬁuegg?%rghgmeﬂﬁl gfoxgqbﬁﬁ%ﬁg‘#&% 213%8(?' oA Ozfa(?n?'?’ai m1l, or a
pharmaceutically acceptable salt thereof, and a therapeutically effective

?‘”ﬁ.“ B_t of h[(2a)q4,nadiﬂlmko-$¢ﬂ>)e&}iled-yidéfvﬁhilbﬁrrxﬁﬁ&#Q;ﬁpns(hﬁﬁlb{]bg%& nELv p(r:I ot ease
i nhibitors, osj.fde, H M reverse.transcriptase inhibifors an
nucl eosi de W&Q@%@Oﬁs{))?Oa%fgg?{}ysfoggﬁnqdmﬁ%ﬁﬂg@@g“ 4. The compound .
according to claim28, whichis NI-[ 1-(4- {
[ (4-f1 uy obenzYhdRBEmRIl) S 11- BA rdettiyit hy!l - 6- oxo-1, 6-

i [IVRRAY L e N BSR i F

di hydropyrigm din-2-yl)- . thy % t hyl et hanedi am de, or a
phar mceuti@]@%ﬁ’)ségﬂ\éy EFWB?]BES‘F‘?II%%S‘Y @‘Oé%llrﬁtﬂ%@f%%@{@fﬂ% to claim 28,

whi ch i s N-qatboxérider obenzyl ) - 5- hydroxyl - | -nethyl-2-(1-nethyl- | - {

[ (5-net hyl -1, 3, 4- oxadi azol - 2-yl)carbonyl]am no

}ethyl)-6- ogg- 1, 6-di gag%/jdrop}/ri m di ne- 4- car boxam de, or a pharmaceutically
accept abl e “al-tdimedyiastino)sdionplipimeetidiacleyit N(-fluwoheoryl)-5-bydroky-th conpri ses

an 20  methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

2-{ (2R,4R)-4-ethoxy—1-[(methylamino)(oxo)acetyl']pyrrolidin-2-y1 }-N-(4-
ﬂuorobenzyl)—S-hydroxy—1-methyl-6-oxo-1,6-dihydropy1imidine-4—carboxamide;

25 2~[(28)~4,4-difluoro—1-(pyn'dazin-3-ylcarbonyl)pmolidin~2-y1]-N—(4-ﬂuorobenzyl)-5-
hydroxy-1-methyl-6-0xo-1,6-dihydropyrimidine-4-carboxamide;

2~[(28)-4,4-diﬂuoro-1-(pyridin-Z—ylcarbonyl)pyrrolidin—Z-yl]-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide;
30

2—{(2S)-1-[(dimethylarnino)(oxo)acetyl]-4,4-diﬂuoropyn'olidin-2—y1}-N-(4-
ﬂuorobenzyl)-S-hydroxy—l-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{ 1-[morpholin-4-yl(oxo)acetyljpyrrolidin-
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effective amount of the conmpound according to claim35, or a _
pharmaceutically acceptable salt thereof, and a pharmaceut il8airi 2006
acceptable carrier. 37. Use of the conpound according to claim35 or a
phar macesdogedséyy acceptabl e salt ther eof_ in th_e pr epariit/©un20§7s8 _
conposition for preventing or treating infection by H'V or for preventing,
treating, or delaying the onset of AIDS. - 211 18 April 2006 38. Use of
the conpound according to claim35 or a pharnaceutically acceptable salt
thereof in the preparation of a conposition for inhibiting HV integrase.
39. Use of the pharmaceutical conposition according to claim 36 in the

pr epar at i onZoH-eroseidatihydrenyrifidingf-edardmidesor treating i nfection by HV
or for preventing, treating, or delaying the onset of AIDS. 40. Use of the

ey BB bR G et S S Aot o ©f
hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;
5
2-{(25)-1 -[(dimethylamino)(oxo)acetyl]pyrrolidin-2-yl }-N-(4-fluoro-2-
methoxybenzyl)-5-hydroxy- 1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

NI1-[1-(4-{ [(4—f1u0r0benzyl)amino]carbonyl}-S-hydroxy—1-methyl-6—oxo- 1,6-
10 dihydropyrimidin-2-yl)-1-methylethyl]-N1 ,N2,N2-trimethylethanediamide;

2-[(28)-1-acetylpyrrolidin-2-yl]-N ~(4-fluoro-2-methoxybenzyl)-5-hydroxy-1-methyl-
6-0x0-1,6-dihydropyrimidine-4-carboxamide;

15 N-(4-fluorobenzyl)-2-[(2S,45)-4-fluoro-1 -methylpyrrolidin-2-y1}-5-hydroxy-1-methyl-
6-0xo-1,6-dihydropyrimidine-4-carboxamide;

2-{(25,45)-1 -[(dimethylamino)(oxo)acetyl]-4—fluoropyrrolidin-2-yl }-N-(4-

fluorobenzyl)-5-hydroxy-1-methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide;
20

N1-[1-(4-{[(3-chloro-4-fluorobenzyl)aminojcarbonyl } -5 -hydroxy-1-methyl-6-ox0-

1,6-dihydropyrimidin-2-yl)-1-methylethyl]-N2,N2-dimethylethanediamide;

and pharmaceutically acceptable salts thereof,

25
29. A pharmaceutical composition comprising a therapeutically
effective amount of a compound according to claim 1, or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable carrier.
30 30.  Use of the compound according to claim 1 or a

pharmaceutically acceptable salt thereof in the preparation of a composition for

inhibiting HIV integrase.
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31. Use of the compound according to claim 1 or a pharmaceutically
acceptable salt thereof in the preparation of a composition for preventing or treating

infection by HIV or for preventing, treating or delaying the onset of AIDS.

32. A pharmaceutical composition which comprises the product
prepared by combining an effective amount of a compound according to claim 1, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

33. A combination useful for treating or preventing infection by
HIV, or for preventing, treating or delaying the onset of AIDS, whichis a
therapeutically effective amount of a compound according to claim 1, or a
pharmaceutically acceptable salt thereof, and a therapeutically effective amount of
an antiviral selected from the group consisting of HIV protease inhibitors, non-
nucleoside HIV reverse transcriptase inhibitors and nucleoside HIV reverse

transcriptase inhibitors.

34.  The compound according to claim 28, which is N1-[1-(4-
{{(4-fluorobenzyl)amino]carbonyl}-S-hydroxy-1-methyl-6-0x0-1,6-
dihydropyrimidin-2-yl)-1-methylethyl]-N2,N2-dimethylethanediamide, or a

pharmaceutically salt thereof.

35. The compound according to claim 28, which is N-(4-
fluorobenzyl)-5-hydroxyl-1-methyl-2-(1-methyl-1- {[(5-methyl-1,3,4-0xadiazol-
2-yl)carbonyl]amino }ethyl)-6-0x0-1,6-diphydropyrimidine-4-carboxamide, or a

pharmaceutically acceptable salt thereof.

36. A pharmaceutical composition which comprises an
effective amount of the compound according to claim 35, or a pharmaceutically

acceptable salt thereof, and a pharmaceutically acceptable carrier.

37. Use of the compound according to claim 35 or a
pharmaceutically acceptable salt thereof in the preparation of a composition for
preventing or treating infection by HIV or for preventing, treating, or delaying the

onset of AIDS.
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38.  Use of the compound according to claim 35 or a
pharmaceutically acceptable salt thereof in the preparation of a composition for

inhibiting HIV integrase.
39.  Use of the pharmaceutical composition according to claim
36 in the preparation of a composition for preventing or treating infection by HIV

or for preventing, treating, or delaying the onset of AIDS.

40.  Use of the pharmaceutical composition according to claim

36 in the preparation of a composition for inhibiting HIV integrase.
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